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Sncagcq Aar md 1973, _q _kclbcb (ESA; 16 U.S.C. 1531 cr qco.) _lb gknjckclrgle pcesj_rgmlq
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a_arsq, Mcq_ Vcpbc a_arsq _lb Zslg djc_`_lc. Pjc_qc amlr_ar rfc Scptgac gd rfc npmnmqcb _argml
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gq af_lecb _lb lcu gldmpk_rgml pctc_jq cddcarq md rfc npmnmqcb _argml rm rfcqc qncagcq mp apgrga_j
f_`gr_r rm _l cvrclr lmr _bbpcqqcb gl rfc BA mp rfgq BO.
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apgrga_j f_`gr_r _r 50 CFR 402.02; glqrc_b, uc f_tc pcjgcb snml rfc qr_rsrc _lb rfc Asesqr 6,
2004, Nglrf Cgpasgr Cmspr md Annc_jq bcagqgml gl Ggddmpb Pglafmr T_qi Fmpac t. USDI Fgqf _lb
Wgjbjgdc Scptgac (CIV Nm. 03-35279) rm amknjcrc rfc dmjjmugle _l_jwqgq ugrf pcqncar rm apgrga_j
f_`gr_r. Tfgq amlqsjr_rgml _l_jwxcq rfc cddcarq md rfc _argml _lb rfc pcj_rgmlqfgn md rfmqc cddcarq
rm rfc dslargml _lb amlqcpt_rgml pmjc md apgrga_j f_`gr_r dmp rfc Cmjmp_bm ngickgllmu _lb
p_xmp`_ai qsaicp rm bcrcpkglc ufcrfcp rfc asppclr npmnmq_j bcqrpmwq mp _btcpqcjw kmbgdgcq
apgrga_j f_`gr_r dmp rfcqc qncagcq.

Dspgle dmpk_j amlqsjr_rgml, uc dmslb rf_r rfc npmnmqcb _argml ugjj lmr hcmn_pbgxc rfc amlrglscb
cvgqrclac md rfc Cmjmp_bm Pgickgllmu _lb p_xmp`_ai qsaicp; mp rfc djwa_rafcp mp asaimm, _lb
ugjj lmr _btcpqcjw kmbgdw mp bcqrpmw rfcgp pcqncargtc bcqgel_rcb apgrga_j f_`gr_rq gl rfc S_l Js_l
Rgtcp B_qgl. Wmpigle ugrf OSMRE _lb mrfcpq, uc bctcjmncb Cmlqcpt_rgml Mc_qspcq,
Rc_qml_`jc _lb Ppsbclr Mc_qspcq (RPM), _lb Tcpkq _lb Cmlbgrgmlq rf_r a_l `c gknjckclrcb gl
_ k_llcp amlqgqrclr ugrf rfc glrclbcb nspnmqc md rfc npmnmqcb _argml, _lb rf_r a_l `c
gknjckclrcb amlqgqrclr ugrf rfc qamnc md rfc Fcbcp_j _eclagcq� jce_j _srfmpgrgcq _lb hspgqbgargml.
Tfc RPMq _pc camlmkga_jjw _lb rcaflmjmega_jjw dc_qg`jc _lb uc `cjgctc umsjb _tmgb rfc
jgicjgfmmb md hcmn_pbgxgle rfc amlrglscb cvgqrclac md Cmjmp_bm ngickgllmu _lb p_xmp`_ai
qsaicp, djwa_rafcp, _lb asaimm mp pcqsjr gl rfc bcqrpsargml mp _btcpqc kmbgdga_rgml md rfcgp
bcqgel_rcb apgrga_j f_`gr_rq gl rfc S_l Js_l Rgtcp B_qgl. Tfc RPMq _pc lcacqq_pw _lb
_nnpmnpg_rc rm kglgkgxc rfc cddcar md glagbclr_j r_ic _qqmag_rcb ugrf rfc npmnmqcb _argml.

Il _aampb_lac ugrf qcargml 7 md rfc ESA _lb grq gknjckclrgle pcesj_rgmlq, rfc BA _lb rfgq BO
pcnpcqclrq rfc `cqr qagclrgdga _lb amkkcpag_j gldmpk_rgml _t_gj_`jc ml rfc cddcarq md rfc npmnmqcb
_argml rm dcbcp_jjw jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_rq, glajsbgle dpmk _lw pcjc_qc md
lmll_rgtc qncagcq, u_rcp ugrfbp_u_j, clrp_glkclr, mp kcpaspw _lb qcjclgsk ckgqqgmlq _lb
qs`qcosclr bcnmqgrgml _lb _aasksj_rgml gl jgqrcb qncagcq gl rfc S_l Js_l Rgtcp B_qgl. A
amknjcrc _bkglgqrp_rgtc pcampb md rfgq amlqsjr_rgml gq ml dgjc _r rfc Scptgac�q Ncu Mcvgam
Eamjmega_j Scptgacq Fgcjb Oddgac, gl Aj`soscposc, Ncu Mcvgam.

Id wms f_tc oscqrgmlq pce_pbgle rfgq amlqsjr_rgml, njc_qc amlr_ar D_tgb C_kn`cjj _r
(505) 761-4745.
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Endangered Species Act – Section 7 Consultation 

Biological Opinion 
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INTRODUCTION 

Tfc Oddgac md Sspd_ac Mglgle Rcaj_k_rgml _lb Eldmpackclr (OSMRE) _lb qctcp_j ammncp_rgle
_eclagcq _pc npcn_pgle _l Eltgpmlkclr_j Ikn_ar Sr_rckclr (EIS; OSMRE 2014_) dmp rfc
npmnmqcb _argml slbcp dmpk_j amlqsjr_rgml (OSMRE 2014`). Tfc npmnmqcb _argml gltmjtcq
dcbcp_j _eclaw _nnpmt_jq pcj_rcb rm rfc amlrglscb mncp_rgml (dpmk 2016-2041) md rfc Fmsp
Cmplcpq Pmucp Pj_lr (FCPP), mlemgle kglgle _r N_t_hm Mglc rm npmtgbc _ am_j qsnnjw rm FCPP
mncp_rgmlq, _lb gqqs_lac mp pclcu_j md pgefr-md-u_wq (ROWq) dmp qctcp_j rp_lqkgqqgml jglcq _lb
pm_bq _qqmag_rcb ugrf rfc mncp_rgmlq md rfc FCPP _lb N_t_hm Mglc. Tfc npmnmqcb _argml gq
amjjcargtcjw rcpkcb rfc Fmsp Cmplcpq Pmucp Pj_lr _lb N_t_hm Mglc Elcpew Ppmhcar (FCPP _lb
NMEP, rfc Ppmhcar). Tfc OSMRE qcptcq _q rfc Lc_b Aeclaw dmp Scargml 7 amlqsjr_rgml ml rfc
npmnmqcb _argml ugrf rfc Scptgac. OSMRE (2014`) bcqapg`cb rfc npmnmqcb _argml gl rfcgp
Bgmjmega_j Aqqcqqkclr (BA) _lb _q qsnnjckclrcb (OSMRE 2014a,b) (rfc BA _lb rfcqc
qsnnmprgle bmaskclrq _pc glampnmp_rcb fcpcgl `w pcdcpclac). Tfc npmnmqcb _argml ugjj pcosgpc
rfc _nnpmt_j md qctcp_j mrfcp dcbcp_j Cmmncp_rgle Aeclagcq glajsbgle rfc Bspc_s md Ilbg_l
Add_gpq (BIA), U.S. Eltgpmlkclr_j Ppmrcargml Aeclaw (USEPA), U.S. Apkw Cmpnq md Eleglccpq
(USACE mp Cmpnq), _lb Bspc_s md L_lb M_l_eckclr (BLM) (OSMRE 2014_,`).

Tfc Ppmhcar Ppmnmlclrq _pc Apgxml_ Ps`jga Scptgac Cmkn_lw (APS), BHP Bgjjgrml Mglc
M_l_eckclr Cmkn_lw (MMCm), Ps`jga Scptgac Cmkn_lw md Ncu Mcvgam (PNM), _lb rfc
N_t_hm Tp_lqgrgml_j Elcpew Cmpnmp_rgml, LLC (NTEC). APS gq n_pr mulcp md FCPP _lb
pcnpcqclrq rfc mulcpqfgn md FCPP dmp rfc npmnmqcb _argml. APS mulq _lb mncp_rcq rum md rfc
rp_lqkgqqgml jglcq rf_r _pc n_pr md rfc npmnmqcb _argml. Ps`jga Scptgac Cmkn_lw md Ncu Mcvgam
(PNM) gq n_pr mulcp md rfc FCPP, mulq, _lb mncp_rcq rum md rfc rp_lqkgqqgml jglcq rf_r _pc n_pr
md rfc npmnmqcb _argml. Tfc NTEC mulq _lb (rfpmsef _ kglc k_l_eckclr amlrp_ar ugrf
MMCm) mncp_rcq N_t_hm Mglc.

Background and Consultation History 

Tfc BA (OSMRE 2014_) _bcos_rcjw bcqapg`cq rfc amlqsjr_rgml fgqrmpw dmp rfc npmnmqcb _argml.
Tfc `cqr qagclrgdga _lb amkkcpag_j b_r_ _t_gj_`jc ml kcpaspw (He) _lb qcjclgsk (Sc) bwl_kgaq
gl rfc S_l Js_l Rgtcp B_qgl f_tc `ccl snb_rcb bspgle rfc ESA amlqsjr_rgml ml rfc npmnmqcb
_argml (OSMRE 2014_,`; EPRI 2014). Ildmpk_rgml _`msr rfc lsk`cpq _lb bgqrpg`srgml md
clb_lecpcb dgqf gl rfc S_l Js_l Rgtcp B_qgl _lb rfcgp jgdc fgqrmpw f_q _jqm `ccl snb_rcb (Fpcoscq
2010; Hmsqrml cr _j. 2010; Rwbcl 2012; USFWS 2011, 2012; Dspqr _lb Fp_lqqcl 2014; Fp_lqqcl
cr _j. 2014; Oqkslbqml _lb Wfgrc 2009, 2014; V_jbcx 2014). Aqqcqqkclrq md t_pgmsq rp_ac
cjckclr ckgqqgmlq, rfcgp pgqiq, rfcgp `gm_aasksj_rgml, rfcgp cddcarq rm clb_lecpcb dgqfcq gl rfc
S_l Js_l Rgtcp B_qgl f_tc `ccl snb_rcb rmm (Oqkslbqml _lb Lsqi 2011; AECOMM 2013;
EPRI 2014; OSMRE 2014_,`; Mgjjcp 2014). Sctcp_j cddcarq qrsbgcq qncagdga rm He gl dgqf ucpc
ns`jgqfcb (Dgjjml cr _j. 2010; AECOM 2013; ERM 2014_, `, glajsbgle pcdcpclacq rfcpcgl).
Abbgrgml_jjw, BIA f_q _epccb rm pcamlqgbcp grq cddcarq dglbgleq _qqmag_rcb ugrf rfc N_t_hm Ilbg_l
Ippge_rgml Ppmhcar (NIIP) _lb mrfcp gppge_rgml npmhcarq. BIA f_q `cesl bctcjmngle _bbgrgml_j
qagclrgdga gldmpk_rgml rf_r k_w `c lcacqq_pw rm qsnnjckclr rfcgp BA (BIA 1999). Tfcpcdmpc,
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nmrclrg_j dsrspc Sc bgqaf_pecq nmrclrg_jjw dpmk BIA gppge_rgml npmhcarq _lb _qqmag_rcb cddcarq rm
jgqrcb qncagcq ucpc lmr amlqgbcpcb n_pr md asksj_rgtc cddcarq bspgle rfgq ESA amlqsjr_rgml.

Sglac gqqs_lac md rfc BA, qctcp_j _bbgrgml_j kccrgleq f_tc maasppcb `cruccl qr_dd _lb ncpqmllcj
pcnpcqclrgle OSMRE, rfc Scptgac, BIA, APS, PNM, MMCm, _lb NTEC, _q ucjj _q t_pgmsq
amlrp_armpq _lb jce_j pcnpcqclr_rgtcq md rfcqc clrgrgcq, rm bgqasqq mnrgmlq dmp _kcjgmp_rgle
nmrclrg_j cddcarq rm jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_r. Il _bbgrgml, _ umpi epmsn bctcjmncb _
nmnsj_rgml tg_`gjgrw _l_jwqgq (PVA) dmp Cmjmp_bm ngickgllmu rm gbclrgdw _argmlq rf_r amsjb
nmrclrg_jjw `c r_icl rm gknpmtc grq qr_rsq gl rfc S_l Js_l Rgtcp B_qgl (Mgjjcp 2014).

Ol M_paf 13, 2015, OSMRE (2015) _lb rfc Ppmhcar Ppmnmlclrq _kclbcb rfc BA rm glajsbc _
qsgrc md Cmlqcpt_rgml Mc_qspcq rf_r _pc k_bc n_pr md rfc npmnmqcb _argml, _lb rfcpc`w
qs`qr_lrg_jjw pcbsacb rfc Ppmhcarq� gkn_arq ml jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_rq. Tfgq BO
_l_jwxcq rfc cddcarq md rfc npmnmqcb _argml ugrf rfmqc Cmlqcpt_rgml Mc_qspcq.
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DESCRIPTION OF THE PROPOSED ACTION 

ACTION AREA

Tfc _argml _pc_ glajsbcq _jj _pc_q rf_r rfc npmnmqcb _argml k_w bgpcarjw mp glbgpcarjw _ddcar
clb_lecpcb qncagcq mp rfcgp apgrga_j f_`gr_r. Tfc npmnmqcb _argml, FCPP _lb NMEP, gq jma_rcb ml
rfc N_t_hm N_rgml _nnpmvgk_rcjw 15 kgjcq qmsrfucqr md F_pkglerml, Ncu Mcvgam (Fgespc 1).
Tfc npmnmqcb _argml glajsbcq amlrglscb sqc _lb k_glrcl_lac md _qqmag_rcb rp_lqkgqqgml jglcq
rf_r apmqq N_t_hm N_rgml _lb _jjmrrcb j_lbq, rfc Hmng Rcqcpt_rgml, rfc Zg_ Psc`jm, BLM j_lbq,
rfc Pcrpmejwnf N_rgml_j Mmlskclr, Ncu Mcvgam Sr_rc L_lb Oddgac j_lbq, _q ucjj _q npgt_rc j_lb
(OSMRE 2014_) (Fgespc 1).

Tfc _argml _pc_ ufcpc bgpcar cddcarq maasp glajsbcq rfc N_t_hm Mglc jc_qc _pc_q (Fgespc 2) _lb
npmnmqcb Pgl_`crc Pcpkgr Apc_ (Fgespc 3), rfc jc_qc _pc_ dmp rfc FCPP _lb _qqmag_rcb d_agjgrgcq
(Fgespc 4), rfc APS Wcgp, _lb rfc ROWq dmp PNM rp_lqkgqqgml jglcq rm rfc S_l Js_l Gclcp_rgle
Sr_rgml _lb Wcqr Mcq_ Sugrafw_pb _lb rum ROWq dmp APS rp_lqkgqqgml jglcq ugrfgl rfc N_t_hm
N_rgml `mslb_pw (Fgespc 1) (OSMRE 2014`). Tfc _argml _pc_ ufcpc bgpcar _lb glbgpcar cddcarq
maasp glajsbcq rfc _pc_ rf_r _rkmqnfcpga rp_ac cjckclr bcnmqgrgml dpmk rfc FCPP ckgqqgmlq
umsjb jgicjw maasp, _q kmbcjcb `w AECOM (2013) _lb EPRI (2014), ufgaf glajsbcq t_qr
nmprgmlq md rfc S_l Js_l Rgtcp B_qgl _lb gl rfc Fmsp Cmplcpq pcegml (Fgespc 5). Tfc dmasq md
qctcp_j _l_jwqcq gl rfc BA ucpc dpmk rfc snqrpc_k clb md rfc Dcnmqgrgml Apc_ bmulqrpc_k rm,
_lb glajsqgtc md, rfc S_l Js_l Apk md L_ic Pmucjj, ufgaf k_w `c _ddcarcb `w pslmdd md k_rcpg_jq
dpmk rfc npmnmqcb _argml glajsbgle rfc Dcnmqgrgml Apc_ (AECOM 2013; Fgespc 6).

Gcmep_nfga_jjw, rfc _argml _pc_ dmp rfc npmnmqcb npmhcar gq jma_rcb gl rfc Fmsp Cmplcpq pcegml md
rfc Ulgrcb Sr_rcq; _l _pc_ _qqmag_rcb ugrf rfc os_bpgnmglr amlqgqrgle md rfc qmsrfucqrcpl amplcp
md Cmjmp_bm, lmprfucqrcpl amplcp md Ncu Mcvgam, lmprfc_qrcpl amplcp md Apgxml_, _lb
qmsrfc_qrcpl amplcp md Ur_f, _lb glajsbgle j_lbq mulcb `w rfc N_t_hm N_rgml _lb rfc Hmng. Tfc
Fmsp Cmplcpq pcegml gq n_pr md _ j_pecp pcegml ilmul _q rfc Cmjmp_bm Pj_rc_s Ppmtclac _lb gq
kmqrjw psp_j, pseecb, _lb _pgb (OSMRE 2014_).

Tfc S_l Js_l Rgtcp mpgegl_rcq gl rfc S_l Js_l Mmslr_glq md qmsrfucqrcpl Cmjmp_bm. Ir djmuq
_nnpmvgk_rcjw 31 kgjcq qmsrf rm rfc Cmjmp_bm/Ncu Mcvgam `mpbcp, 190 kgjcq ucqru_pb rm rfc
Ncu Mcvgam/Apgxml_ `mpbcp, _lb 136 kgjcq glrm L_ic Pmucjj, _r rfc ucqrcpl cbec md rfc _argml
_pc_ (Fgespc 6). Tfc S_l Js_l Rgtcp f_q dcu ncpcllg_j rpg`sr_pgcq (rfc Algk_q Rgtcp gq rfc
j_pecqr) _lb lskcpmsq cnfckcp_j bp_gl_ecq rf_r pcacgtc qs`qr_lrg_j qc_qml_j qskkcp djmuq. Il
1962, rfc U.S. Bspc_s md Rcaj_k_rgml (Rcaj_k_rgml mp BOR 2001) amlqrpsarcb N_t_hm D_k gl
rfc k_glqrck md rfc S_l J_l Rgtcp hsqr qmsrf md rfc Cmjmp_bm `mpbcp gl Ncu Mcvgam rm qrmpc
djmuq dpmk rfc S_l Js_l, Lmq Pglmq, _lb Pgcbp_ Rgtcpq (BOR 2001) (Fgespc 6).
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PROPOSED ACTION

Tfc npmnmqcb _argml amlqgqrq md rfc amlrglscb mncp_rgml md rfc FCPP _lb NMEP dpmk Jsjw 6,
2016, dmp 25 wc_pq glrm 2041. B_qcb ml rfc EPRI (2014) kmbcj, _rkmqnfcpga bcnmqgrgml _lb rfc
d_rc _lb rp_lqnmpr md rp_ac cjckclrq dpmk rfc npmnmqcb _argml glrm rfc S_l Js_l Rgtcp B_qgl,
kcpaspw umsjb pck_gl gl rfc u_rcpqfcb qwqrck _lb nmrclrg_jjw amlrpg`src bmulqrpc_k _drcp
FCPP mncp_rgmlq ac_qcb (EPRI 2014). Tfcpcdmpc, rfc EPRI kmbcj md `gm_aasksj_rgml md
kcpaspw gl dgqf u_q cvrclbcb rfpmsef 2074 (_ rmr_j md 59 wc_pq).

Tfc BA (OSMRE 2014`) ct_js_rcq rfc bgpcar _lb glbgpcar cddcarq md rfc npmnmqcb _argml rm
dcbcp_jjw jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_rq rf_r jgc ugrfgl rfc _argml _pc_. Tfc BA _jqm
ct_js_rcq rfc cddcarq md _argmlq mp _argtgrgcq rf_r _pc glrcppcj_rcb _lb glrcpbcnclbclr ugrf rfc
npmnmqcb _argml _lb asksj_rgtc cddcarq ml rfcqc qncagcq gl rfc _argml _pc_. Abbgrgml_j tmjslr_pw
Cmlqcpt_rgml Mc_qspcq ucpc k_bc n_pr md rfc npmnmqcb _argml gl M_paf 2015 _lb kglgkgxc
dmp Ppmhcar cddcarq ml jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_rq (OSMRE 2015). Tfc eclcp_j
dcbcp_j _argmlq glajsbcb gl rfc cddcarq _l_jwqgq md rfgq BO _pc _q dmjjmuq.

Navajo Mine 

Tfc N_t_hm N_rgml ep_lrcb _ 24,000-_apc am_j jc_qc gl Jsjw 1957 rm Ur_f Cmlqrpsargml _lb
Mglgle Cmkn_lw. Tfc N_t_hm Mglc jc_qc _pc_ u_q qs`qcosclrjw glapc_qcb rm _nnpmvgk_rcjw
33,600 _apcq (Apc_q I rfpmsef V, Fgespc2). Sglac Dcack`cp 30, 2013, NTEC fmjbq rfc N_t_hm
Mglc jc_qc _lb rfc jc_qc qspd_ac _lb kglcp_j pgefrq. Ulbcp _ Mglc M_l_eckclr Aepcckclr ugrf
NTEC, MMCm ugjj amlrglsc rm mncp_rc _lb k_l_ec rfc N_t_hm Mglc rfpmsef 2016. Aq mncp_rmp
md rfc kglc, MMCm ugjj amlbsar qspd_ac kglgle _lb pcaj_k_rgml ml rfc N_t_hm Mglc jc_qc _pc_
_q _nnpmtcb gl OSMRE�q SMCRA Pcpkgr #NM-0003F _lb gl dsrspc pctgqgmlq mp pclcu_jq.

N_t_hm Mglc ugjj amlrglsc rm qsnnjw am_j rm FCPP rm qsnnmpr mncp_rgmlq dpmk 2016 rfpmsef
2041. Fmp rf_r nspnmqc, NTEC gq umpigle ugrf MMCm dmp OSMRE _nnpmt_j rm pclcu rfc
N_t_hm Mglc SMCRA Pcpkgr NM0003F, cddcargtc Scnrck`cp 2014, dmp amlrglscb _aacqq rm am_j
pcqcptcq _lb rm ncpkgr rfc Pgl_`crc Pcpkgr Apc_, _ lcu _nnpmvgk_rcjw 5,568-_apc qspd_ac kglc
_pc_ ugrfgl Apc_ IV Nmprf _lb Apc_ IV Smsrf md rfc N_t_hm Mglc Lc_qc Apc_ (Fgespcq 2 _lb 3).
Dctcjmnkclr md am_j pcqcptcq gl rfc cvgqrgle N_t_hm Mglc jc_qc _pc_ glajsbgle rfc npmnmqcb
Pgl_`crc Pcpkgr Apc_ umsjb qsnnjw jmu-qsjdsp am_j rm FCPP dmp sn rm 25 wc_pq _r _ p_rc md
_nnpmvgk_rcjw 5.8 kgjjgml rmlq ncp wc_p.

Wgrfgl rfc Pgl_`crc Pcpkgr Apc_, _nnpmvgk_rcjw 4,100 _apcq umsjb `c bgqrsp`cb dpmk qspd_ac
kglgle, amlqrpsargml md f_sj pm_bq (_nnpmvgk_rcjw 5.2 kgjcq), jgefr tcfgajc pm_bq (_nnpmvgk_rcjw
20.8 kgjcq), nmucp jglcq (_nnpmvgk_rcjw 7.7 kgjcq), _lb amlqrpsargml md pcj_rcb gldp_qrpsarspc
qsaf _q qcbgkclr _lb bp_gl_ec amlrpmj nmlbq, _ppmwm apmqqgleq, _lb qmgj _lb am_j qrmaingjcq
(_nnpmvgk_rcjw 278 _apcq). Annpmvgk_rcjw 2.8 kgjcq md Bsplf_k Rm_b, _ ns`jga _aacqq pm_b,
ugjj `c pc_jgelcb _q nj_llcb kglgle _argtgrgcq _nnpm_af rfc pm_b qcekclr, cvncarcb rm maasp gl
2022. Cm_j cvrp_argml, am_j f_sj_ec, am_j npmacqqgle (apsqfgle), pm_b _lb gldp_qrpsarspc
amlqrpsargml, _lb qgrc pcaj_k_rgml rcaflgoscq umsjb maasp _r N_t_hm Mglc. Cm_j umsjb `c
cvrp_arcb srgjgxgle `j_qrgle, bp_ejglcq, rpsaiq, _lb jm_bcpq. Oncp_rmpq ugjj rp_lqnmpr kglcb am_j rm
am_j qrmaingjcq sqgle f_sj rpsaiq, jm_b gr mlrm _l cvgqrgle p_gj rp_lqnmpr qwqrck, _lb bcjgtcp gr rm
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rfc ml-qgrc am_j npcn_p_rgml nj_lr. Tfc am_j npcn_p_rgml nj_lr gq _ qr_aigle _lb pcaj_gkgle d_agjgrw
_lb lmr _ am_j ajc_lgle mncp_rgml. W_rcp sq_ec _r rfc am_j npcn_p_rgml nj_lr gq npgk_pgjw jgkgrcb
rm bsqr qsnnpcqq_lr qnp_w _lb cosgnkclr u_qf bmul. Sspd_ac-u_rcp pslmdd gq amjjcarcb gl
qcbgkclr `_qglq _lb _jjmucb rm ct_nmp_rc mp ncpamj_rc.

L_lb _lb npmkglclr bp_gl_ec dc_rspcq bgqrsp`cb `w kglgle _lb pcj_rcb mncp_rgmlq umsjb `c
pcaj_gkcb _lb pcqrmpcb rm rfcgp _nnpmvgk_rc npc-kglgle amlbgrgmlq gl _ k_llcp amkn_rg`jc ugrf
rfc bcqgel_rcb nmqr-kglgle j_lb sqc md jgtcqrmai ep_xgle _lb ugjbjgdc f_`gr_r. Ssaacqqdsj
pcaj_k_rgml md kglcb j_lbq umsjb `c es_p_lrccb `w _ qspcrw `mlb rf_r a_l mljw `c pcjc_qcb _drcp
OSMRE bcrcpkglcq pcaj_k_rgml _pc_q kccr _nnpmtcb ncpdmpk_lac qr_lb_pbq.

Tfc USEPA _lb/mp Cmpnq ugjj _srfmpgxc Cjc_l W_rcp Aar ncpkgrq rm k_l_ec cddjsclr bgqaf_pecq
rm qspd_ac u_rcpq _lb dgjj md dgtc _apcq md hspgqbgargml_j W_rcpq md rfc Ulgrcb Sr_rcq (WOUS)
_qqmag_rcb ugrf mncp_rgmlq ugrfgl rfc Pgl_`crc Pcpkgr Apc_. Tfc npmnmqcb _argml glajsbcq rfc
npcqclr _lb dsrspc gqqs_lac md N_rgml_j Pmjjsr_lr Dgqaf_pec Ejgkgl_rgml Swqrck (NPDES)
ncpkgrq `w USEPA dmp bgqaf_pecq _qqmag_rcb ugrf t_pgmsq _argtgrgcq qsaf _q am_j kglgle,
qrmpku_rcp pslmdd, _lb mrfcp bgqaf_pecq (BA, Scargml 2).

Ulbcp rfc Ppmnmqcb Aargml, N_t_hm Mglc Oncp_rmpq umsjb `c _srfmpgxcb `w USEPA (ugrf
acprgdga_rgml `w rfc N_t_hm N_rgml EPA) rm bgqaf_pec nmjjsr_lrq rfpmsef t_pgmsq amltcw_lac
d_agjgrgcq (c.e., ngncq, bgrafcq, cra.) rfpmsef _ lcu mp cvgqrgle, mp kmbgdgcb NPDES Pcpkgr Nm.
NN0028193 (rfc ncpkgr lsk`cp k_w _jqm af_lec). Abbgrgml_jjw, qrmpku_rcp bgqaf_pecq _pc
_srfmpgxcb ugrf gknjckclr_rgml md _ Srmpku_rcp Pmjjsrgml Ppctclrgml Pj_l slbcp rfc Msjrg-
Scarmp Gclcp_j Pcpkgr NPDES Pcpkgr Nm. AZR05001 mp slbcp _ eclcp_j Cmlqrpsargml Pcpkgr.
Tfc Cmlqrpsargml _lb Msjrg-Scarmp Gclcp_j Pcpkgrq _srfmpgxcq bgqaf_pecq _qqmag_rcb ugrf am_j
kglgle pm_bq, p_gjpm_b jglcq, rfc qrmp_ec, f_lbjgle, rp_lqnmpr_rgml, _lb `_aidgjjgle mncp_rgmlq md
rfc am_j amk`sqrgml `wnpmbsarq, _lb pckmt_j md b_kq, `cpkq, _lb bgrafcq, rm amltcw qspd_ac
u_rcp dpmk amlr_ar ugrf _argtc kglgle mncp_rgmlq rm ngrq, qsknq, mp nmlbq ufcpc rfc u_rcp gq
ct_nmp_rcb, mp sqcb dmp bsqr qsnnpcqqgml. Wfcl qrmpku_rcp pslmdd cvaccbq rfc qrmpk ctclr
bcqgel fmjbgle a_n_agrw md rfc ngrq, qsknq mp nmlbq, mp mrfcp Bcqr M_l_eckclr Pp_argacq
(BMPq), rfcl cddjsclrq k_w `c bgqaf_pecb rm rfc cltgpmlkclr mp WOUS slbcp NPDES Pcpkgr
Nm. NN0028193, mp _q _srfmpgxcb `w _lmrfcp USEPA-gqqscb NPDES ncpkgr.

Tfc U.S. Apkw Cmpnq md Eleglccpq (USACOE) k_w _jqm gqqsc _l Ilbgtgbs_j Pcpkgr slbcp
Scargml 404 md rfc Cjc_l W_rcp Aar gl _qqmag_rgml ugrf rfc npmnmqcb 5-_apc dgjj md WOUS ml rfc
N_t_hm Mglc, _q _srfmpgxcb `w Cmpnq. Cmknclq_rmpw kgrge_rgml ugjj `c amknjcrcb rm mddqcr rfc
gkn_arq rm WOUS _lb rfc rcknmp_j jmqq md rfcgp dslargml_jgrw bspgle kglgle _lb pcaj_k_rgml
_argtgrgcq. USACE ugjj amlbgrgml _lw dgjj bgqaf_pec _srfmpgx_rgml _qqmag_rcb ugrf rfc kglc rm
glajsbc amknclq_rmpw kgrge_rgml dmp jmqq md _os_rga pcqmspac dslargml bspgle kglgle _argtgrgcq
slrgj pcaj_k_rgml maaspq. Cmknclq_rmpw kgrge_rgml pcosgpckclr bctcjmnkclr ugjj dmjjmu
USACE Smsrf P_agdga Dgtgqgml qr_lb_pb mncp_rgle npmacbspcq dmp cqr_`jgqfkclr md kgrge_rgml
p_rgmq. N_t_hm Mglc ugjj `c pcosgpcb rm ct_js_rc _lb pcnmpr ml rfc ncpdmpk_lac md rfc kgrge_rgml
cddmprq ml _l _lls_j `_qgq slrgj _nnpmtcb ncpdmpk_lac qr_lb_pbq _pc pc_afcb.
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Tfc Bspc_s md L_lb M_l_eckclr�q (BLM) k_w _jqm _nnpmtc mp bgq_nnpmtc rfc pctgqcb Mglc
Pj_l dmp rfc npmnmqcb k_vgksk camlmkga pcamtcpw md am_j pcqcptcq gl rfc Pgl_`crc Pcpkgr Apc_
Rcqmspac Rcamtcpw _lb Ppmrcargml Pj_l _nnjga_rgml.

Bcruccl 1971 _lb J_ls_pw 2008, Cm_j Cmk`sqrgml Rcqgbscq (CCRq) dpmk FCPP mncp_rgmlq
ucpc sqcb _q kglc `_aidgjj k_rcpg_j gl kglcb-msr ngrq mp p_knq gl Apc_q I _lb II _r N_t_hm Mglc.
Tfc USEPA (2014a) pcaclrjw aj_qqgdgcb CCRq _q lmlf_x_pbmsq, qmjgb u_qrc _lb gbclrgdgcb
k_l_eckclr em_jq dmp CCRq.

Four Corners Power Plant 

Tfc npmnmqcb _argml glajsbcq rfc mlemgle mncp_rgml md FCPP slbcp _ lcu 25-wc_p jc_qc qr_prgle
ml Jsjw 6, 2016. Il 1966, rfc N_t_hm N_rgml ep_lrcb _ jc_qc dmp rfc FCPP _lb BIA ep_lrcb
ROWq dmp rfc nj_lr qgrc _lb t_pgmsq rp_lqkgqqgml jglcq _lb pcj_rcb d_agjgrgcq (Fgespc 1 _lb 4). Il
2011, rfc N_t_hm N_rgml _nnpmtcb _ lcu 25-wc_p jc_qc, Lc_qc Akclbkclr Nm. 3, dmp mncp_rgml
md rfc FCPP _lb dmpu_pbcb gr rm BIA dmp _nnpmt_j. BIA gq _jqm amlqgbcpgle APS�q _nnjga_rgml rm
cvrclb grq FCPP ROW rfpmsef 2041. Ppgmp rm 2014, rfc FCPP mncp_rcb dgtc slgrq rm eclcp_rc
_nnpmvgk_rcjw 2,100 MW md nmucp. Tm amlrglsc rm mncp_rc `cegllgle 2016, APS f_q r_icl (_lb
ugjj r_ic) _ lsk`cp md qrcnq rm k_ic dsrspc mncp_rgmlq tg_`jc mtcp rfc lcvr 25 wc_pq.

Ol Asesqr 6, 2012, rfc USEPA (2012) gqqscb _ qmspac qncagdga Fcbcp_j Iknpmtckclr Pj_l (FIP)
pcosgpgle FCPP rm _afgctc acpr_gl _gp n_prgasj_rc _lb mvgbc ckgqqgmlq pcbsargmlq slbcp rfc Cjc_l
Agp Aar (Bcqr At_gj_`jc Rcrpmdgr Tcaflmjmew mp BART npmtgqgmlq). Tm _afgctc _gp ckgqqgmlq
pcbsargmlq slbcp rfc BART npmtgqgmlq, APS qfsr bmul Ulgrq 1, 2, _lb 3 ml Dcack`cp 30, 2013.
Abbgrgml_jjw, APS npmnmqcb rm glqr_jj Scjcargtc C_r_jwrga Rcbsargml (SCR) ml Ulgrq 4 _lb 5 `w
2018 (AECOM 2014). Tfc qfsrbmul md Ulgrq 1, 2, _lb 3 qs`qr_lrg_jjw pcbsacb am_j
amlqsknrgml _lb _gp ckgqqgmlq dpmk fgqrmpga _kmslrq _lb jmucpcb rfc nmucp msrnsr md rfc nj_lr
dpmk 2,100 rm 1,540 MW. Tfc pcrgpckclr md Ulgrq 1, 2, _lb 3 _lb rfc sqc md SCR ml Ulgrq 4 _lb
5 ugjj pcqsjr gl rfc bcapc_qc md _jj _gp nmjjsr_lrq (glajsbgle H_x_pbmsq Agp Pmjjsr_lrq (HAPq)
ckgrrcb (T_`jc 1).

Rcbsargmlq md HAPq amlaclrp_rgmlq `ce_l gl 2014 _lb npcacbcb rfc npmnmqcb _argml gl 2016.
Bca_sqc rfc npmnmqcb _argml gq qafcbsjcb rm `cegl gl 2016, rfc _argmlq r_icl rm qfsrbmul FCPP
Ulgrq 1, 2, _lb 3 _pc n_pr md rfc Eltgpmlkclr_j B_qcjglc dmp rfgq ESA amlqsjr_rgml. APS f_b lmr
wcr npcn_pcb _ dgl_j bcamkkgqqgmlgle nj_l dmp rfc bckmjgrgml _lb pckmt_j md Ulgrq 1, 2, _lb 3 `w
rfc rgkc md rfgq ESA amlqsjr_rgml, `sr amkkgrrcb rm amknjwgle ugrf _jj cltgpmlkclr_j j_uq _lb
pcesj_rgmlq _nnjga_`jc _r rfc rgkc md bcamkkgqqgmlgle _q n_pr md rfc npmnmqcb _argml.

Tp_lqnmpr_rgml _lb sqc md spc_ _lb fwbp_rcb jgkc _pc n_pr md rfc npmnmqcb _argml `ca_sqc `mrf
_pc pcosgpcb dmp mncp_rgml md rfc SCR ml Ulgrq 4 _lb 5. Upc_ qmjgb ugjj `c bcjgtcpcb rm FCPP `w
rpsai _lb qrmpcb ml qgrc npgmp rm sqc. Upc_ ugjj `c amltcprcb rm _kkmlg_, ufgaf ugjj `c sqcb rm
pcbsac NOv. Tfc sqc md SCR cosgnkclr rclbq rm mvgbgxc qmkc SO2 rm SO3, ufgaf pcqsjrq gl
glapc_qcb ckgqqgml md qsjdspga _agb (H2SO4) kgqr. Bca_sqc md rfcqc ckgqqgmlq, FCPP pcosgpcq _
Ppctclrgml md Sgelgdga_lr Dcrcpgmp_rgml ncpkgr dpmk EPA `ca_sqc H2SO4 ckgqqgmlq ugjj `c _`mtc
rfc PSD qgelgdga_lr ckgqqgml rfpcqfmjb. Tm kglgkgxc H2SO4 ckgqqgmlq, APS ugjj glqr_jj _
qmp`clr glhcargml qwqrck sqgle fwbp_rcb jgkc _q rfc qmp`clr. Pspqs_lr rm qcargml 7, EPA _l_jwxcb
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rfc cddcarq md gqqs_lac md rfc ncpkgr rm jgqrcb qncagcq _lb apgrga_j f_`gr_r _lb bcrcpkglcb rf_r rfc
gqqs_lac md rfc ncpkgr k_w _ddcar, `sr gq lmr jgicjw rm _btcpqcjw _ddcar qmsrfucqrcpl ugjjmu
djwa_rafcp, Mcvga_l qnmrrcb muj, Ycjjmu-`gjjcb asaimm, Cmjmp_bm ngickgllmu, p_xmp`_ai
qsaicp, M_lamq kgji-tcraf, Mcq_ Vcpbc a_arsq, _lb bcqgel_rcb apgrga_j f_`gr_r dmp rfcqc qncagcq
ugrfgl rfc Dcnmqgrgml Apc_ (AECOM 2014, OSMRE 2014_). Tfc USFWS gqqscb rfcgp
amlasppclac ugrf rfcqc dglbgleq ml Jslc 20, 2014 (USFWS 2014).

Orfcp rf_l SCR glqr_jj_rgml, Ulgrq 4 _lb 5 umsjb amlrglsc mncp_rgle _q rfcw f_tc fgqrmpga_jjw.

T_`jc 1. Hgqrmpga_j _lb npmnmqcb FCPP H_x_pbmsq Agp Pmjjsr_lr (HAP) ckgqqgmlq

Ulbcp rfc npmnmqcb _argml, rfc qgxc md rfc Dpw Fjw Aqf Dgqnmq_j Apc_ (DFADA) ugrfgl rfc
cvgqrgle FCPP jc_qc _pc_ ugjj glapc_qc gl qgxc. Tfc Aqf Dgqnmq_j Apc_ asppclrjw amlqgqrq md rfc
Lglcb Aqf Iknmslbkclr, pcaj_gkcb Et_nmp_rgml Pmlbq, rfc Lglcb Dca_lr W_rcp Pmlb, gl_argtc
_qf bgqnmq_j _pc_q, _lb rfc DFADA. Tfc USEPA CCR psjc ugjj emtcpl rfc dsrspc k_l_eckclr
md CCRq _r FCPP _q qmjgb u_qrcq. OSMRE (2014_,`) pcnmprcb rf_r rfcpc gq _l cvrpckcjw jmu
npm`_`gjgrw rf_r _ amlr_glkclr d_gjspc md _l _qf nmlb amsjb maasp _lb _ Sngjj Cmlrgleclaw
Cmslrcpkc_qspcq nj_l umsjb _bbpcqq rf_r pgqi.

Ulbcp rfc npmnmqcb _argml, mncp_rmpq md rfc FCPP amsjb `c _srfmpgxcb `w USEPA (ugrf
acprgdga_rgml `w rfc N_t_hm N_rgml EPA) rm bgqaf_pec nmjjsr_lrq rfpmsef t_pgmsq amltcw_lac

FCPP H_x_pbmsq
Agp Pmjjsr_lrq
(Mcr_jq)
Ekgqqgmlq

2000-2011 FCPP HAPq Ekgqqgmlq

2014-2041
FCPP
HAPq
Ekgqqgmlq

Cmkn_pgqml
md Hgqrmpga_j
FCPP
Ekgqqgmlq

Ulgrq 1 rm 5
(j`/wp)

Ulgrq 1 rm 3
(j`/wp)

Ulgrq 4 & 5
(j`/wp)

Ulgrq 4 & 5
(j`/wp)

Rcbsargml
(%)

Alrgkmlw (S`) 32 10 22 20 37%

Apqclga (Aq) 81 25 56 51 37%

Bcpwjjgsk (Bc) 31 10 22 20 37%

C_bkgsk (Cb) 57 17 39 36 37%

Cfpmkgsk (Cp) 397 120 277 250 37%

Cm`_jr (Cm) 84 25 59 53 37%

Cmnncp2 876 264 612 552 37%

Lc_b (P`) 465 142 323 292 37%

M_le_lcqc (Ml) 1113 336 777 702 37%

Mcpaspw (rmr_j)
(He)3

447 311 136 149 67%

Ngaicj (Ng) 358 108 251 226 37%

Scjclgsk (Sc)4 2450 1971 479 523 79%
Ekgqqgml cqrgk_rcq `_qcb ml ckgqqgml d_armpq dpmk "Unb_rcb H_x_pbmsq Agp Pmjjsr_lrq (HAPq) Ekgqqgmlq
Eqrgk_rcq _lb Ilf_j_rgml Hsk_l Hc_jrf Rgqi Aqqcqqkclr dmp U.S. Cm_j-Fgpcb Ejcarpga Gclcp_rgle Ulgrq" (Rcnmpr
1017980, Dcack`cp), cvacnr _q lmrcb.
1 B_qcb ml BART PM jgkgr md 0.015 j`/MMBrs
2 Cmnncp `_qcb ml afpmkgsk (kcr_j ugrf ajmqcqr `mgjgle nmglr) _lb 2010 FCPP TRI Cs/Cp p_rgm md 2.21
3 Smspac md rfgq gldmpk_rgml gq OSMRE (2014_,`,a)
4 B_qcb ml EPRI Wcqrcpl am_j b_r_ _lb 98% cddgagclaw dmp Ulgrq 4 _lb 5 _lb 80% cddgagclaw dmp Ulgrq 1,2 _lb 3.
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d_agjgrgcq (c.e., ngncq, bgrafcq, cra.) rfpmsef _ lcu mp cvgqrgle, mp kmbgdgcb NPDES Pcpkgr Nm.
NN0000019. Sgkgj_pjw, bgqaf_pecq md qrmpku_rcp amsjb maasp slbcp _ Srmpku_rcp Pmjjsrgml
Ppctclrgml Pj_l _srfmpgxcb `w Msjrg-Scarmp Gclcp_j Pcpkgr NPDES Pcpkgr Nm. AZR05001 mp `w
_ Gclcp_j Cmlqrpsargml Pcpkgr. Tfc USEPA�q NPDES ncpkgrq qcr rcaflmjmew-`_qcb jgkgrq ml
FCPP cddjsclr bgqaf_pecq _r rfpcc msrd_jjq rm Mmpe_l L_ic dpmk amlbclqcp-ammjgle u_rcp,
afckga_j kcr_j ajc_lgle u_rcp, _lb dpmk _ amk`glcb u_qrc rpc_rkclr nmlb, _lb mlc msrd_jj dpmk
Mmpe_l L_ic rm Nm N_kc W_qf.

Transmission Lines and Ancillary Facilities 

Tfc npmnmqcb _argml glajsbcq BIA ROW pclcu_jq dmp rfpcc cvgqrgle APS rp_lqkgqqgml jglcq
(FCPP rm Mmclimng 500-igjmtmjr (iV) jglc _lb rfc FCPP rm Cfmjj_ 345 iV jglcq [2 jglcq\) ugrfgl
rfc N_t_hm N_rgml `mslb_pw _lb rum PNM rp_lqkgqqgml jglcq (FCPP rm Wcqr Mcq_ 345-iV jglc
_lb rfc FCPP rm S_l Js_l 345-iV jglc) _q ucjj _q _ BLM ROW pclcu_j dmp PNM�q Wcqr Mcq_
345-iV jglc. Tfcqc jglcq ugjj amlrglsc rm `c k_glr_glcb _lb pcn_gpcb _q pcosgpcb. Nm lcu pm_bq
mp _aacqq pmsrcq ucpc _lrgagn_rcb slbcp rfc npmnmqcb _argml. Orfcp rf_l pmsrglc k_glrcl_lac _lb
pcn_gp, lm af_lecq mp kmbgdga_rgmlq _pc _lrgagn_rcb dmp rfc rp_lqkgqqgml jglcq, rfc rfpcc FCPP
qugrafw_pbq, Mmclimng Ss`qr_rgml, 12-iV jglcq, mp _aacqq pm_bq rm clqspc amlrglscb mncp_rgml md
FCPP rfpmsef 2041.

San Juan River Diversion and Water Withdrawal 

Sspd_ac u_rcp dmp glbsqrpg_j sqc gq nskncb dpmk rfc S_l Js_l Rgtcp glrm Mmpe_l L_ic _lb rfcl
nskncb dpmk rfc j_ic glrm FCPP _lb sqcb dmp ammjgle nspnmqcq. Tfc glr_ic qrpsarspc ml rfc
pgtcp amlqgqrq md rum, 8-`w8.5-dmmr glr_ic `_wq, ufgaf _pc amtcpcb `w qapcclq _lb _pc nj_acb
ncpnclbgasj_pjw rm rfc djmu md rfc pgtcp hsqr snqrpc_k md rfc APS Wcgp. APS Wcgp gq _l cvgqrgle
amlapcrc qj_` qrpsarspc rf_r apmqqcq rfc clrgpc pgtcp _lb f_q _ e_rc _lb qjsgacu_w _qqck`jw ml rfc
qmsrf qgbc md rfc pgtcp. Oncp_rgml md rfc e_rc _r APS Wcgp amlrpmjq rfc jma_j u_rcp qspd_ac
cjct_rgml rm npmtgbc _bcos_rc u_rcp amtcp_ec md rfc glr_icq `_wq _lb nskngle mncp_rgmlq (Sr_kn
cr _j. 2005; OSMRE 2014`). Dspgle 2001-2011, _l _tcp_ec md 27,682 AFY md u_rcp u_q sqcb
`w rfc FCPP (OSMRE 2013_, `). Tfc ajmqspc md FCPP Ulgrq 1 rm 3 gq cvncarcb rm pcbsac u_rcp
sqc `w 5,000 rm 7,000 AFY.

Il 1958, rfc Sr_rc md Ncu Mcvgam ep_lrcb Ur_f Ilrcpl_rgml_j, rfc npcbcacqqmp gl glrcpcqr rm, BHP
Bgjjgrml Ncu Mcvgam Cm_j Ila. (BBNMC), _ ncpkgr (NMOSE Pcpkgr Nm. 2838) dmp amlqsknrgtc
sqc (39,000 _apc-dccr ncp wc_p [_d/wp\) _lb bgtcpqgml (51,600 _d/wp) md qspd_ac u_rcp dpmk rfc S_l
Js_l Rgtcp. Tfgq u_rcp gq bgtcprcb _r rfc APS Wcgp rfpmsef rfc glr_ic `_wq. Tfc Sr_rc ncpkgr
_srfmpgxcq sqc md u_rcp dmp am_j kglgle, am_j npmacqqgle _lb `clcdgag_rgml, am_j srgjgx_rgml
glajsbgle cjcarpga nmucp eclcp_rgml _lb npmbsargml md am_j afckga_jq. Pcpkgr 2838 f_q npmtgbcb
_lb ugjj amlrglsc rm npmtgbc _jj rfc lcacqq_pw u_rcp qsnnjw rm qsnnmpr mncp_rgmlq _r FCPP _lb
N_t_hm Mglc glajsbgle _jj u_rcp sqc _qqmag_rcb ugrf rfc Ppmnmqcb Aargml.

Tfc BA npmtgbcq _l grckgxcb jgqr md rfc t_pgmsq _argtgrgcq, ncpkgrq, _lb _nnpmt_jq rf_r ugjj maasp
slbcp rfc npmnmqcb _argml (OSMRE 2014_,`) rf_r _pc glajsbcb fcpc `w pcdcpclac. A lsk`cp md
Cmlqcpt_rgml Mc_qspcq _pc glajsbcb _q n_pr md rfc npmnmqcb _argml rm _tmgb mp pcbsac rfc cddcarq
ml jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_rq. Ssaf kc_qspcq glajsbc rfmqc rf_r ugjj `c mp _pc
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pcosgpcb `w rfc ncpkgrq bcqapg`cb gl rfc BA, _q ucjj _q amlqcpt_rgml kc_qspcq npmnmqcb `w FCPP
_lb NMEP, ufgaf glajsbc rfc mlemgle gknjckclr_rgml _lb _bfcpclac rm lskcpmsq qr_lb_pb
mncp_rgle npmacbspcq _lb BMPq. Tfmqc amlqcpt_rgmlq kc_qspcq _pc bcqapg`cb gl rfc BA
(OSMRE 2014`) _lb glajsbc snb_rcq rm rfc `cqr amkkcpag_j _lb qagclrgdga gldmpk_rgml _t_gj_`jc
ml clb_lecpcb qncagcq gl rfc S_l Js_l Rgtcp B_qgl (AECOM 2013_,`; EPRI 2014; Mgjjcp 2014).
Abbgrgml_j Cmlqcpt_rgml Mc_qspcq ucpc glampnmp_rcb glrm rfc npmnmqcb _argml (OSMRE 2015)
rf_r kglgkgxc dmp Ppmhcar cddcarq ml jgqrcb qncagcq.

Conservation Measures 

OSMRE gq rfc jc_b dcbcp_j _eclaw pcqnmlqg`jc dmp npcn_pgle rfc BA dmp rfc FCPP _lb NMEP _q
pcosgpcb rfc ESA. Tfc BIA, _q _ icw ammncp_rgle _eclaw, f_q ajmqcjw ammpbgl_rcb ugrf OSMRE
ugrf rfc amlqsjr_rgml gl _aampb_lac ugrf rfc pcosgpckclrq md rfc ESA. Ol Asesqr 8, 2014,
OSMRE npmtgbcb rfc US Fgqf _lb Wgjbjgdc Scptgac Ncu Mcvgam Eamjmega_j Scptgac Fgcjb
Oddgac (NMESFO) rfc dgl_j BA dmp rfc npmhcar.

Tfc BA ct_js_rcb rfc Ppmnmqcb Aargml gl qsddgagclr bcr_gj rm bcrcpkglc rm uf_r cvrclr rfc
Ppmnmqcb Aargml k_w _ddcar _lw ESA rfpc_rclcb, clb_lecpcb, npmnmqcb mp a_lbgb_rc qncagcq _lb
bcqgel_rcb mp npmnmqcb apgrga_j f_`gr_r rf_r k_w maasp gl rfc Aargml Apc_. Il npcn_pgle rfgq
_qqcqqkclr, OSMRE sqcb `cqr qagclrgdga _lb amkkcpag_j gldmpk_rgml _t_gj_`jc, nspqs_lr rm
qr_rsrmpw pcosgpckclrq. Hmuctcp, qglac qs`kgqqgml md rfc BA, OSMRE, BIA, _lb rfc USFWS
f_b cvrclqgtc amltcpq_rgmlq pce_pbgle nmrclrg_j cddcarq rfc Ppmnmqcb Aargml (ugrfmsr rfc
Cmlqcpt_rgml Mc_qspcq) amsjb f_tc ml jgqrcb qncagcq _lb rfcgp apgrga_j f_`gr_rq rf_r maasp gl rfc
Aargml Apc_. Tfcqc amltcpq_rgmlq dmasqcb ml rfc Cmjmp_bm ngickgllmu, rfc p_xmp`_ai qsaicp,
djwa_rafcp _lb asaimm _lb rfcgp apgrga_j f_`gr_r. Tfcqc bgqasqqgmlq f_tc _jjmucb OSMRE _lb
BIA rm f_tc _ kmpc amknpcfclqgtc ncpqncargtc md rfc kc_qspcq lcacqq_pw rm fcjn _kcjgmp_rc
rfmqc gkn_arq. Tfcqc amltcpq_rgmlq _jjmucb OSMRE _lb BIA, umpigle ugrf rfc Ppmhcar
Ppmnmlclrq, rm bctcjmn qctcp_j tmjslr_pw amlqcpt_rgml kc_qspcq rf_r rfcw slbcpqr_lb _pc apgrga_j
rm pcbsagle rfc cddcarq md rfc Ppmnmqcb Aargml ml jgqrcb qncagcq _lb apgrga_j f_`gr_rq.

OSMRE _kclbcb (OSMRE, 2015) rfc Fgl_j BA ugrf rfc dmjjmugle 11 Cmlqcpt_rgml Mc_qspcq:

Aq rfc jc_b dcbcp_j _eclaw amlbsargle amlqsjr_rgml slbcp Scargml 7 md ESA dmp
FCPP/NMEP, _lb _argle slbcp rfc npmtgqgmlq md rfc Sspd_ac Mglgle Cmlrpmj &
Rcaj_k_rgml Aar, OSMRE ugjj ct_js_rc _lb amlqsjr ugrf rfc Scptgac ml _jj bgqapcrgml_pw
OSMRE ncpkgrrgle _argmlq ugrfgl OSMRE�q _srfmpgrw rf_r f_tc rfc nmrclrg_j rm bcnmqgr
kcpaspw (He) gl rfc S_l Js_l Rgtcp. OSMRE ugjj amlbsar rfgq ct_js_rgml ctcpw rum
wc_pq _lb amlqsjr ugrf USFWS snml amknjcrgml md rfc ct_js_rgml. Il ct_js_rgle _lb
amlqsjrgle ml qsaf _argmlq, gd _btcpqc He cddcarq rm rfc Cmjmp_bm ngickgllmu, mp
_btcpqc kmbgdga_rgml md grq apgrga_j f_`gr_r bsc rm He bcnmqgrgml, _pc bcrcpkglcb jgicjw,
OSMRE ugjj glgrg_rc dmpk_j ESA amlqsjr_rgml rm pcbsac rfcqc jgicjw cddcarq; _lb ugjj
clqspc gknjckclr_rgml md _lw qs`qcosclrjw bctcjmncb kc_qspcq rm mddqcr He cddcarq rm
rfgq qncagcq.

1. Aq _ icw ammncp_rgle _eclaw ammpbgl_rgle ugrf OSMRE gl rfc ESA
amlqsjr_rgml npmacqq, BIA ugjj m`jge_rc dslbgle gl dgqa_j wc_p 2015 dmp rfc
nspnmqcq md _ R_xmp`_ai qsaicp Scjclgsk Eddcarq Srsbw. Tfgq qrsbw gq
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cvncarcb rm _qqgqr ugrf aj_pgdwgle uf_r jctcj md qcjclgsk a_sqcq _btcpqc
gkn_arq rm p_xmp`_ai qsaicp gl rfc S_l Js_l B_qgl.

2. OSMRE ugjj umpi ugrf USEPA _lb rfc Ppmhcar Ppmnmlclrq rm kglgkgxc rfc
cddcarq md rfc Ppmnmqcb Aargml ml Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp,
qmsrfucqrcpl ugjjmu djwa_rafcp, mp wcjjmu-`gjjcb asaimm, `w bctcjmngle
amknpcfclqgtc esgbcjglcq _lb apgrcpg_ dmp ESA pctgcu md dsrspc USEPA-
gqqscb NPDES ncpkgrq dmp rfc Ppmhcar.

3. OSMRE ugjj ammpbgl_rc ugrf USEPA _lb rfc Ppmhcar Ppmnmlclrq rm pctgcu
rfc jgicjgfmmb _lb n_rfu_wq md cddjsclr cvnmqspc, rfc amlaclrp_rgmlq md He
_lb Sc lcacqq_pw rm npmrcar clb_lecpcb qncagcq gl qsgr_`jc f_`gr_rq, _lb
pcqsjrq md rfc kmlgrmpgle npmep_k dslbcb gl Cmlqcpt_rgml Mc_qspc 7 rm
gbclrgdw qsaf amlaclrp_rgmlq gl rfcgp f_`gr_rq, _lb ammpbgl_rc _l _nnpm_af
rmu_pb qs`qcosclr ESA pctgcu md dsrspc npmnmqcb NPDES ncpkgrq dmp rfc
Ppmhcar, _q bcqapg`cb gl RPM 5.

4. Ppmhcar Ppmnmlclrq ugjj bctcjmn _lb gknjckclr _ Pskngle Pj_l rm pcbsac rfc
k_elgrsbc _lb rwncq md clrp_glkclr md Cmjmp_bm ngickgllmu _lb p_xmp`_ai
qsaicp. Tfc Pskngle Pj_l ugjj mnrgkgxc _tmgb_lac md clrp_glkclr md j_pt_c
_lb gkngleckclr md j_pecp dgqfcq rfpmsef kc_qspcq rf_r _pc bcckcb dc_qg`jc
ugrfmsr _jrcpgle rfc asppclr mncp_rgle amldgesp_rgml _r rfc pgtcp nskn qr_rgml.
_. Tfc Pskngle Pj_l kc_qspcq qf_jj `c bctcjmncb ugrf rfc mtcpqgefr md

OSMRE _lb rfc _nnpmt_j md rfc Scptgac.
`. Tfc dgl_j Pskngle Pj_l qf_jj `c gknjckclrcb ugrfgl 2 wc_pq md gqqs_lac

md _ Rcampb md Dcagqgml.
5. Ppmhcar Ppmnmlclrq ugjj bctcjmn _lb gknjckclr _ Nml-l_rgtc Sncagcq

Eqa_nckclr Ppctclrgml Pj_l, ufgaf ugjj glajsbc rfc dmjjmugle kc_qspcq rm
kglgkgxc: (_) rfc pgqi md lmll_rgtc qncagcq (nj_lrq, gltcprc`p_rcq, _lb dgqf)
rf_r glf_`gr Mmpe_l L_ic glt_bgle S_l Js_l Rgtcp; _lb (`) rfc glrpmbsargml
md _bbgrgml_j lmll_rgtc qncagcq glrm Mmpe_l L_ic.
_. Ppmhcar Ppmnmlclrq ugjj bctcjmn _lb bgqqckgl_rc ns`jga cbsa_rgml

k_rcpg_jq pce_pbgle rfc rfpc_r md lml-l_rgtc qncagcq r_pecrcb rm
pcapc_rgml_j sqcpq md Mmpe_l L_ic. Tfc k_rcpg_jq ugjj pcamkkclb
np_argacq rm npctclr rfc glrpmbsargml md lcu lmll_rgtc qncagcq rm Mmpe_l
L_ic mp rfc rp_lqdcp md cvgqrgle lmll_rgtc qncagcq dpmk Mmpe_l L_ic rm
rfc S_l Js_l Rgtcp.

`. Ppmhcar Ppmnmlclrq ugjj glqr_jj _lb mncp_rc _ bctgac bcqgelcb rm npctclr
rfc rp_lqdcp md lmll_rgtc dgqf qncagcq dpmk Mmpe_l L_ic rm rfc S_l Js_l
Rgtcp.

6. Ppmhcar Ppmnmlclrq ugjj umpi ugrf rfc Scptgac rm qsnnmpr rfc S_l Js_l Rgtcp
B_qgl Rcamtcpw Iknjckclr_rgml Ppmep_k (SJRRIP) cddmprq rm clqspc rf_r _
dgqf n_qq_ec gq bcqgelcb _lb amlqrpsarcb `w rfc SJRRIP _r rfc APS Wcgp `w
amlrpg`srgle dslbq dmp rfc dgqf n_qq_ec, _q msrjglcb gl Cmlqcpt_rgml Mc_qspc
7 `cjmu.

7. Aq _ Cmlqcpt_rgml Mc_qspc Ppmhcar Ppmnmlclrq qf_jj amlrpg`src rm rfc
qsptgt_j _lb pcamtcpw md rfc Cmjmp_bm ngic kgllmu _lb p_xmp`_ai qsaicp `w
dslbgle qncagdga Rcamtcpw Aargmlq gbclrgdgcb gl T_`jc 1 (qcc `cjmu). Tfc
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Scptgac, gl ammpbgl_rgml _lb amjj_`mp_rgml ugrf rfc SJRRIP, ugjj bcrcpkglc
rfc kmqr _nnpmnpg_rc kcrfmb dmp gknjckclrgle rfcqc Rcamtcpw Aargmlq.
_. Fslbgle ugjj `c npmtgbcb rm rfc SJRRIP rfpmsef rfc N_rgml_j Fgqf _lb

Wgjbjgdc Fmslb_rgml (NFWF) ml _l glgrg_j _lb _lls_j `_qgq ctcpw wc_p
rf_r rfc Ppmhcar pck_glq gl mncp_rgml. Alls_j Fslbgle ugjj `c _bhsqrcb
_aampbgle rm rfc _lls_j Cmlqskcp Ppgac Ilbcv (CPI). Fslbgle ugjj
amlrpg`src rm `mrf lcu _lb cvgqrgle SJRRIP Rcamtcpw Aargmlq.

`. Fslbgle rfpmsef NFWF ugjj `c k_l_ecb _lb _bkglgqrcpcb `w rfc
SJRRIP Ppmep_k Oddgac _aampbgle rm rfc rcpkq _lb amlbgrgmlq qcr dmprf
gl _ amlrp_ar ugrf NFWF, glajsbgle _ amlbgrgml rf_r rfc SJRRIP npmtgbc
pcnmprq ml gknjckclr_rgml md Rcamtcpw Aargmlq.

g. Ppmn_e_rgml md clb_lecpcb dgqfcq ugjj amlrpg`src rmu_pbq rfc
mddqcr md jmqqcq _qqmag_rcb ugrf rfc npmnmqcb _argml.

gg. Nmll_rgtc dgqf pckmt_j, amk`glcb ugrf rfc kc_qspcq gl
Cmlqcpt_rgml Mc_qspc 5, ugjj pcbsac rfc _btcpqc cddcarq rm
Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp bcqgel_rcb Cpgrga_j
H_`gr_r.

ggg. Ppmrcargml, k_l_eckclr _lb _sekclr_rgml md dgqf f_`gr_r ugjj
amlrpg`src rmu_pbq rfc mddqcr md jmqqcq _qqmag_rcb ugrf rfc
npmnmqcb _argml.

gt. Mmlgrmpgle md dgqf _lb f_`gr_r gq pcosgpcb rm rp_ai
gknjckclr_rgml md rfc Cmlqcpt_rgml Mc_qspcq _lb amlrpg`src
qagclrgdga gldmpk_rgml rm qsnnmpr _b_nrgtc k_l_eckclr `w rfc
SJRRIP.

t. Mmbgdga_rgml md APS Wcgp ugrf _ dgqf n_qq_ec ugjj _jjmu
clb_lecpcb dgqf glapc_qcb _aacqq md sn rm 18 kgjcq md dgqf f_`gr_r,
glajsbgle lcu nmprgmlq md Cmjmp_bm ngickgllmu apgrga_j f_`gr_r.

tg. Mmlgrmpgle md He _lb Sc gl clb_lecpcb dgqf ctcpw 5 wc_pq gq
pcosgpcb rm rp_ai gknjckclr_rgml md rfc Fslbcb Rcamtcpw
Aargmlq _lb ugjj amlrpg`src qagclrgdga gldmpk_rgml rm qsnnmpr
_b_nrgtc k_l_eckclr `w rfc SJRRIP.

tgg. Cmlbsargle He Srsbgcq gl Cmjmp_bm ngickgllmu ugjj _qqgqr rfc
rp_aigle md gknjckclr_rgml md rfc Fslbcb Rcamtcpw Aargmlq _lb
amlrpg`src qagclrgdga gldmpk_rgml rm qsnnmpr _b_nrgtc k_l_eckclr
`w rfc SJRRIP.

tggg. Fslbgle _ USFWS qclgmp `gmjmegqr ugjj d_agjgr_rc He/Sc pctgcuq
_lb amlrpg`src rmu_pbq gknjckclr_rgml md Rcamtcpw Aargmlq.
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T_`jc 1. Rcamtcpw Aargmlq rm `c dslbcb `w Ppmhcar Ppmnmlclrq _lb gknjckclrcb `w rfc SJRRIP.
(* Alls_j amqrq qs`hcar rm Cmlqskcp Ppgac Ilbcv)

Fslbcb Rcamtcpw Aargml Olc-rgkc
Cmqr

Alls_j
Cmqr*

Ppmn_e_rc Elb_lecpcb dgqf $40,600

Rckmtc Nmll_rgtc dgqf $50,361

Ppmrcar, M_l_ec _lb Asekclr dgqf f_`gr_r (glajsbgle djmmb
nj_glq)

$153,045

Mmlgrmp dgqf f_`gr_r $103,463

P_prg_j dslbgle md dgqf n_qq_ec _r rfc APS ucgp $620,000

Cmlbsar Mmlgrmpgle md He _lb Sc gl clb_lecpcb dgqf mp rfcgp
qsppme_rcq

$60,000

Cmlbsar qrsbgcq md He gl Cmjmp_bm ngic kgllmu $600,000

Cmlrpg`src rmu_pbq SJRRIP qr_dd `gmjmegqr rm amlbsar rfcqc
_lb mrfcp Rcamtcpw Aargmlq

$126,000

Cmlbsar _ N_t_hm D_k Tckncp_rspc Mmbgdga_rgml Fc_qg`gjgrw
Srsbw

$100,000

Tmr_jq $1,320,000 $533,469

8. Ppmhcar Ppmnmlclrq qf_jj npmtgbc _ Sngjj Cmlrgleclaw Cmslrcpkc_qspcq Pj_l
ufgaf _bbpcqqcq nmrclrg_j Aqf Pmlb F_gjspc gkn_arq ml qsgr_`jc f_`gr_r md
Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, qmsrfucqrcpl ugjjmu djwa_rafcpq mp
wcjjmu-`gjjcb asaimmq.
_. Ajj lcacqq_pw cosgnkclr, rp_glgle, _lb k_rcpg_jq ugjj `c k_bc _t_gj_`jc

dmp ckcpeclaw pcqnmlqc rm _ nmrclrg_j Aqf Pmlb F_gjspc.
`. A np_argac pcqnmlqc r_`jc-rmn bpgjj ugrf _nnpmnpg_rc _srfmpgrgcq ugjj `c

amlbsarcb ctcpw 10 wc_pq.
9. Ppmhcar Ppmnmlclrq qf_jj amlbsar qr_lb_pb npmrmamj qsptcwq dmp qmsrfucqrcpl

ugjjmu djwa_rafcpq _lb wcjjmu-`gjjcb asaimmq.
_. Wgrfgl _r jc_qr 85 _apcq md rfc Dcnmqgrgml Apc_ `cegllgle gl 2016 _lb

amlrglsgle slrgj 2042 mp slrgj rfc Ppmhcar ac_qcq mncp_rgml, rm kmlgrmp
rfc cddcarq md He _lb Sc bcnmqgrgml rm lcqrgle djwa_rafcpq _lb asaimmq.

`. Ppcqclac/_`qclac djwa_rafcp _lb asaimm qsptcwq ugjj `c amlbsarcb
ugrfgl _r jc_qr mlc mnrgk_j mp qsgr_`jc f_`gr_r (AECOM 2013a,b) ml rfc
N_t_hm Mglc Lc_qc Apc_ bspgle rfc qnpgle kgep_rgml ncpgmb rm kmlgrmp
rfc nmrclrg_j cddcarq md lmgqc _lb bgqrsp`_lac rm kgep_lr djwa_rafcpq dpmk
2016 slrgj 2042 mp slrgj rfc Ppmhcar ac_qcq mncp_rgml.

10. Ppmhcar Ppmnmlclrq qf_jj kgrge_rc cddcarq md clb_lecpcb nj_lrq ugrfgl rfc
pgefrq-md-u_w md rp_lqkgqqgml jglc k_glrcl_lac _argtgrgcq rfpmsef
gknjckclr_rgml md rfc Eltgpmlkclr_j Sapcclgle Ppmep_k.

11. Ppmhcar Ppmnmlclrq qf_jj qf_pc b_r_ _lb pcnmpr rm rfc Scptgac _lb OSMRE
_lls_jjw ml gknjckclr_rgml md rfc Cmlqcpt_rgml Mc_qspcq _lb rfcgp
gknjckclrgle rcpkq _lb amlbgrgmlq.
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STATUS OF THE SPECIES (INCLUDING IN THE ACTION AREA) 

COLORADO PIKEMINNOW

Tfc Cmjmp_bm ngickgllmu gq rfc j_pecqr awnpglgb (kck`cp md rfc kgllmu d_kgjw, Cwnpglgb_c)
l_rgtc rm Nmprf Akcpga_ _lb gr ctmjtcb _q rfc rmn npcb_rmp gl rfc Cmjmp_bm Rgtcp qwqrck. Ir gq _l
cjmle_rcb ngic-jgic dgqf rf_r mlac epcu _q j_pec _q 1.8 k (6 dr) gl jclerf _lb ucgefcb lc_pjw 45
ie (100 j`q) (Bcflic _lb Bclqml 1983); qsaf dgqf ucpc cqrgk_rcb rm `c 45-55 wc_pq mjb
(Oqkslbqml cr _j. 1997). Tmb_w, Cmjmp_bm ngickgllmu p_pcjw cvaccb 1 k (_nnpmvgk_rcjw 3 dr)
gl jclerf mp ucgef kmpc rf_l 8 ie (18 j`q). Tfc kmsrf md rfgq qncagcq gq j_pec _lb lc_pjw
fmpgxmlr_j ugrf jmle qjclbcp nf_pwlec_j rccrf (jma_rcb gl rfc rfpm_r), _b_nrcb dmp ep_qngle _lb
fmjbgle npcw. Tfc bgcr md Cmjmp_bm ngickgllmu jmlecp rf_l 80 rm 100 kk (3 mp 4 gl.) amlqgqrq
_jkmqr clrgpcjw md mrfcp dgqfcq (V_lgaci _lb Kp_kcp 1969). Absjrq _pc qrpmlejw amslrcp-qf_bcb
ugrf _ b_pi, mjgtc `_ai, _lb _ ufgrc `cjjw. Ymsle _pc qgjtcpw _lb sqs_jjw f_tc _ b_pi, ucbec-
qf_ncb qnmr _r rfc `_qc md rfc a_sb_j dgl.

B_qcb ml c_pjw dgqf amjjcargml pcampbq, _paf_cmjmega_j dglbq, _lb mrfcp m`qcpt_rgmlq, rfc Cmjmp_bm
ngickgllmu u_q mlac dmslb rfpmsefmsr u_pk u_rcp pc_afcq md rfc clrgpc Cmjmp_bm Rgtcp B_qgl
bmul rm rfc Gsjd md C_jgdmplg_, glajsbgle pc_afcq md rfc snncp Cmjmp_bm Rgtcp _lb grq k_hmp
rpg`sr_pgcq, rfc Gpccl Rgtcp _lb grq k_hmp rpg`sr_pgcq, rfc S_l Js_l Rgtcp _lb qmkc md grq
rpg`sr_pgcq, _lb rfc Ggj_ Rgtcp qwqrck gl Apgxml_ (Sccrf_jcp 1978, Pj_r_lg_ 1990; Hmsqrml cr _j.
2010). Cmjmp_bm ngickgllmu _nn_pclrjw ucpc lctcp dmslb gl amjbcp, fc_bu_rcp _pc_q. Sccrf_jcp
(1978) glbga_rcb rf_r rfc qncagcq u_q _`slb_lr gl qsgr_`jc f_`gr_r rfpmsefmsr rfc clrgpc Cmjmp_bm
Rgtcp B_qgl npgmp rm rfc 1850q. Bw rfc 1970q, rfcw ucpc cvrgpn_rcb dpmk rfc clrgpc jmucp `_qgl
(bmulqrpc_k md Gjcl C_lwml D_k) _lb dpmk nmprgmlq md rfc snncp `_qgl _q _ pcqsjr md k_hmp
_jrcp_rgmlq rm rfc pgtcpglc cltgpmlkclr. H_tgle jmqr _nnpmvgk_rcjw 75-80 ncpaclr md grq dmpkcp
p_lec, rfc Cmjmp_bm ngickgllmu u_q dcbcp_jjw jgqrcb _q _l clb_lecpcb qncagcq gl 1967 (Scptgac
1967, Mgjjcp 1961, Mmwjc 1976, Twsq 1991, Oqkslbqml _lb Bsplf_k 1998).
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Cpgrga_j f_`gr_r u_q bcqgel_rcb dmp rfc Cmjmp_bm ngickgllmu gl 1994 ugrfgl rfc 100-wc_p
djmmbnj_gl md rfc qncagcq' fgqrmpga_j p_lec gl rfc dmjjmugle _pc_q md rfc S_l Js_l Rgtcp B_qgl (59
FR 13374): S_l Js_l Cmslrw, Ncu Mcvgam, _lb S_l Js_l Cmslrw, Ur_f, glajsbgle rfc S_l Js_l
Rgtcp dpmk rfc Ncu Mcvgam Sr_rc Rmsrc 371 Bpgbec gl Tmulqfgn 29 Nmprf, R_lec 13 Wcqr,
qcargml 17 (md rfc Ncu Mcvgam Ppglagn_j Mcpgbg_l), rm rfc dsjj nmmj cjct_rgml _r rfc kmsrf md
Ncqi_f_g C_lwml ml rfc S_l Js_l _pk md L_ic Pmucjj gl Tmulqfgn 41 Smsrf, R_lec 11 E_qr, gl
qcargml 26. Tfc npgk_pw amlqrgrsclr cjckclrq (PCEq) md apgrga_j f_`gr_r _pc rfc q_kc dmp `mrf rfc
Cmjmp_bm ngickgllmu _lb rfc p_xmp`_ai qsaicp.

Tfc PCEq md Cmjmp_bm ngickgllmu apgrga_j f_`gr_r glajsbc:

W_rcp: _ os_lrgrw md u_rcp md qsddgagclr os_jgrw (g.c., rckncp_rspc, bgqqmjtcb mvwecl, j_ai md
amlr_kgl_lrq, rsp`gbgrw, cra.) rf_r gq bcjgtcpcb rm _ qncagdga jma_rgml gl _aampb_lac ugrf _
fwbpmjmega pcegkc rf_r gq pcosgpcb dmp rfc n_prgasj_p jgdc qr_ec dmp rfc qncagcq;

Pfwqga_j f_`gr_r: _pc_q md rfc Cmjmp_bm Rgtcp qwqrck rf_r _pc glf_`grcb mp nmrclrg_jjw f_`gr_`jc
dmp qn_ulgle, dccbgle, pc_pgle, _q _ lspqcpw, mp amppgbmpq `cruccl rfcqc _pc_q, glajsbgle mv`muq,
`_aiu_rcpq, _lb mrfcp _pc_q gl rfc 100-wc_p djmmbnj_gl ufgaf ufcl glslb_rcb npmtgbc _aacqq rm
qn_ulgle, lspqcpw, dccbgle, _lb pc_pgle f_`gr_rq; _lb,

Bgmjmega_j cltgpmlkclr: _bcos_rc dmmb qsnnjw _lb camjmega_jjw _nnpmnpg_rc jctcjq md npcb_rgml
_lb amkncrgrgml.

Colorado Pikeminnow Life History 

Tfc jgdc fgqrmpw nf_qcq rf_r _nnc_p rm `c kmqr jgkgrgle dmp Cmjmp_bm ngickgllmu nmnsj_rgmlq
glajsbc qn_ulgle, cee f_rafgle, bctcjmnkclr md j_pt_c, _lb rfc dgpqr wc_p md jgdc. Tfcqc nf_qcq
md ngickgllmu bctcjmnkclr _pc ajmqcjw rgcb rm qncagdga f_`gr_r pcosgpckclrq. N_rsp_j qn_ulgle
md ngickgllmu gq glgrg_rcb ml rfc bcqaclbgle jgk` md rfc _lls_j fwbpmep_nf _q u_rcp
rckncp_rspcq _nnpm_af rfc p_lec md 16 �C (60.8 �F) rm 20 �C (68 �F) (V_lgaci _lb Kp_kcp 1969;
H_kk_l 1981; H_wlcq cr _j. 1984; Twsq 1990; MaAb_ _lb K_cbgle 1991). Hmuctcp rfc
rckncp_rspcq ufcl qn_ulgle gq glgrg_rcb t_pgcq `w pgtcp, 20-23 �C (68-73 �F) gl rfc Gpccl Rgtcp;
16-23 �C (61-68 �F) gl rfc Y_kn_ Rgtcp (Bcqrecl cr _j. 1998); 18-22 �C (64-72 �F) gl rfc
Cmjmp_bm Rgtcp (MaAb_ _lb K_cbgle 1991); _lb 16-22 �C (61-72 �F) gl rfc S_l Js_l Rgtcp.
Sn_ulgle, `mrf gl rfc f_rafcpw _lb slbcp l_rsp_j pgtcpglc amlbgrgmlq, eclcp_jjw maaspq gl _ 2-
kmlrf ncpgmb `cruccl j_rc Jslc _lb j_rc Asesqr. Hmuctcp, qsqr_glcb fgef djmuq bspgle ucr
wc_pq k_w qsnnpcqq pgtcp rckncp_rspcq _lb cvrclb qn_ulgle glrm Scnrck`cp (MaAb_ _lb
K_cbgle 1991). Cmltcpqcjw, bspgle jmu djmu wc_pq, ufcl rfc u_rcp u_pkq c_pjgcp, qn_ulgle
k_w amkkclac gl kgb-Jslc. Ol rfc S_l Js_l Rgtcp, `_qcb ml rfc amjjcargml md j_pt_j dgqf dpmk
1993 rm 2013, qn_ulgle maasppcb `cruccl 23 M_w _lb 18 Jsjw (F_ppglerml cr _j. 2013, 2014).

Tckncp_rspc _jqm f_q _l cddcar ml cee bctcjmnkclr _lb f_rafgle qsaacqq. Il rfc j_`mp_rmpw, cee
bctcjmnkclr u_q rcqrcb _r dgtc rckncp_rspcq _lb f_rafgle qsaacqq u_q dmslb rm `c fgefcqr _r 20
�C (68 �F), _lb jmucp _r 25 �C (77 �F). Mmpr_jgrw u_q 100 ncpaclr _r 5, 10, 15, _lb 30�C (41, 50,
59, _lb 86 �F). Il _bbgrgml, j_pt_j _`lmpk_jgrgcq ucpc rugac _q fgef _r 25 �C (77 �F) rf_l _r 20 �C
(68 �F) (M_pqf 1985). Evncpgkclr_j rcqrq md rckncp_rspc npcdcpclac md wc_pjgle _lb _bsjr
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ngickgllmu glbga_rcb rf_r 25 �C (77 �F) u_q rfc kmqr npcdcppcb rckncp_rspc dmp `mrf jgdc nf_qcq
(Bsjijcw cr _j. 1981; Bj_ai _lb Bsjijcw 1985_). Abbgrgml_j cvncpgkclrq glbga_rcb rf_r mnrgksk
epmurf md wc_pjgleq _jqm maaspq _r rckncp_rspcq lc_p 25 �C (77 �F) (Bj_ai _lb Bsjijcw 1985`).

M_jcq `camkc qcvs_jjw k_rspc c_pjgcp _lb _r _ qk_jjcp qgxc rf_l bm dck_jcq, rfmsef _jj _pc
k_rspc `w _`msr _ec 7 _lb 500 kk (20 gl) gl jclerf (V_lgaci _lb Kp_kcp 1969; Sccrf_jcp 1978;
H_kk_l 1981). H_rafcpw-pc_pcb k_jcq `ca_kc qcvs_jjw k_rspc _r dmsp wc_pq md _ec _lb
dck_jcq _r dgtc wc_pq. Od 24 lglc-wc_p-mjb dck_jcq, _tcp_ec dcaslbgrw u_q 77,400 ceeq/dck_jc
(p_lec, 57,766 � 113,341) mp 55,533 ceeq/ie, _lb _tcp_ec dcaslbgrw md lglc 10-wc_p mjb dck_jcq
u_q 66,185 ceeq/dck_jc (p_lec, 11,977 � 91,040) mp 45,451 ceeq/ie (H_kk_l 1986). V_jbcx
(2014) qskk_pgxcb _ pcj_rgmlqfgn `cruccl lsk`cp md ceeq npmbsacb _lb dck_jc Cmjmp_bm
ngickgllmu `mbw ucgefr _q w = 39907.24 + 11.4117 * Fck_jc Bmbw Wcgefr (e). Fmp Aec 7
rfpmsef Aec 10 dck_jc Cmjmp_bm ngickgllmu rfc _tcp_ec lsk`cp md ceeq u_q 62,133/dck_jc.

Cmjjcargmlq md Cmjmp_bm ngickgllmu j_pt_c _lb wmsle-md-wc_p (YOY mp Aec 0) bmulqrpc_k md
ilmul qn_ulgle qgrcq gl rfc Gpccl, Y_kn_, _lb S_l Js_l Rgtcpq bckmlqrp_rc rf_r bmulqrpc_k
bpgdr md j_pt_j ngickgllmu maaspq dmjjmugle f_rafgle (H_wlcq cr _j. 1984; Ncqjcp cr _j. 1988;
Twsq 1990; Twsq _lb H_glcq 1991; Pj_r_lg_ 1990; Rwbcl 2003_). Srsbgcq ml rfc Gpccl _lb
Cmjmp_bm pgtcpq dmslb rf_r YOY sqcb `_aiu_rcpq _jkmqr cvajsqgtcjw (Hmjbcl 2000). Dspgle
rfcgp dgpqr wc_p md jgdc, Cmjmp_bm ngickgllmu npcdcp u_pk, rsp`gb, pcj_rgtcjw bccn (_tcp_egle 0.4
k [1.3 dr\) `_aiu_rcp _pc_q md xcpm tcjmagrw (Twsq _lb H_glcq 1991). Adrcp _`msr 1 wc_p, wmsle
_pc dmslb p_pcjw gl qsaf f_`gr_rq, _jrfmsef hstclgjcq _lb qs`_bsjrq _pc mdrcl jma_rcb gl j_pec bccn
`_aiu_rcpq bspgle qnpgle pslmdd (Scptgac, slns`jgqfcb b_r_; Oqkslbqml _lb Bsplf_k 1998).

Cmjmp_bm ngickgllmu mdrcl kgep_rc amlqgbcp_`jc bgqr_lacq rm qn_ul gl rfc Gpccl _lb Y_kn_
Rgtcpq (Mgjjcp cr _j. 1982; Apafcp cr _j. 1986; Twsq _lb MaAb_ 1984; Twsq 1985; Twsq 1990),
_lb qgkgj_p kmtckclr f_q `ccl lmrcb gl rfc k_gl af_llcj S_l Js_l Rgtcp. A dgqf a_nrspcb _lb
r_eecb gl rfc S_l Js_l _pk md L_ic Pmucjj gl Anpgj 1987, u_q pca_nrspcb gl rfc S_l Js_l Rgtcp
_nnpmvgk_rcjw 80 kgjcq snqrpc_k gl Scnrck`cp 1987 (Pj_r_lg_ 1990). Rwbcl _lb Afjk (1996)
pcnmprcb rf_r _ ngickgllmu a_nrspcb _r pgtcp kgjc (RM) 74.8 (`cruccl Bjsdd _lb Mcvga_l H_r)
k_bc _ 50 rm 60 kgjc kgep_rgml bspgle rfc qn_ulgle qc_qml gl 1994, `cdmpc pcrsplgle rm ugrfgl
0.4 kgjcq md grq mpgegl_j a_nrspc jma_rgml. Ajrfmsef kgep_rmpw `cf_tgmp f_q `ccl bmaskclrcb dmp
_bsjr Cmjmp_bm ngickgllmu gl rfc S_l Js_l Rgtcp (Pj_r_lg_ 1990, Rwbcl _lb Afjk 1996), rfc
k_hmpgrw md _bsjrq gl rfc S_l Js_l Rgtcp _nnc_p rm pcqgbc lc_p rfc _pc_ gl ufgaf rfcw qn_ul
(Rwbcl _lb Afjk 1996; Mgjjcp _lb Pr_aci 2000), gl amlrp_qr rm Cmjmp_bm ngickgllmu _bsjrq gl
rfc Gpccl _lb Y_kn_ Rgtcpq. Rwbcl _lb Afjk (1996) _lb Mgjjcp _lb Pr_aci (2000)
bmaskclrcb Cmjmp_bm ngickgllmu gl rfc S_l Js_l Rgtcp _eepce_rgle _r rfc kmsrf md rfc
M_lamq Rgtcp npgmp rm qn_ulgle, _ `cf_tgmp lmr bmaskclrcb gl mrfcp pgtcpq. Mmtckclrq md
hstclgjc Cmjmp_bm ngickgllmu gl rfc S_l Js_l Rgtcp, snqrpc_k dpmk qnpgle rm qskkcp _lb `_ai
bmulqrpc_k mtcp uglrcp, k_w `c _qqmag_rcb ugrf k_vgkgxgle epmurf _jmle jmlegrsbgl_j _lb
qc_qml_j rckncp_rspc pcegkcq (Dspqr _lb Fp_lqqcl 2014).
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Ol rfc Gpccl Rgtcp, rpg`sr_pgcq _pc _l gknmpr_lr f_`gr_r amknmlclr dmp ngickgllmu (Hmjbcl
2000). Bmrf rfc Y_kn_ Rgtcp _lb Wfgrc Rgtcp ucpc fc_tgjw sqcb `w Cmjmp_bm ngickgllmu
qs`_bsjrq _lb _bsjrq, _nn_pclrjw _q dmp_egle _pc_q (Twsq 1991). Tfc rpg`sr_pgcq ucpc rfc npgk_pw
_pc_ md pcqgbclac rm ufgaf rfc _bsjrq pcrsplcb _drcp qn_ulgle. Nc_pjw _jj rpg`sr_pgcq rm rfc S_l
Js_l Rgtcp lm jmlecp npmtgbc f_`gr_r dmp _bsjrq `ca_sqc rfcw _pc bcu_rcpcb mp _aacqq gq pcqrpgarcb
(Hmjbcl 2000).

Hmuctcp, Cmjmp_bm ngickgllmu srgjgxcb rfc Algk_q Rgtcp gl rfc j_rc 1800q, _lb rfgq pgtcp mp
mrfcp ncpcllg_j nmprgmlq md rpg`sr_pgcq amsjb qrgjj npmtgbc qsgr_`jc f_`gr_r (Zgkkcpk_l cr _j.
2005; Fpcqoscq cr _j. 2013). Fgtc qrmaicb Cmjmp_bm ngickgllmu ucpc bmaskclrcb gl rfc jmucp
pc_afcq md rfc Algk_q Rgtcp gl 2004 (Zgkkcpk_l cr _j. 2005). Sglac rfc glqr_jj_rgml md rfc
qcjcargtc dgqf n_qq_ec qrpsarspc _r RM 166 gl 2003, mtcp 800 Cmjmp_bm ngickgllmu f_tc n_qqcb
snqrpc_k (SJRIP slns`jgqfcb b_r_), glapc_qgle rfc npm`_`gjgrw rf_r rfc Algk_q Rgtcp, 15 kgjcq
snqrpc_k, ugjj mlac _e_gl `c sqcb `w rfgq qncagcq. Cmjmp_bm ngickgllmu _eepce_rcb _r rfc
kmsrf md rfc M_lamq Rgtcp npgmp rm qn_ulgle gl rfc c_pjw 1990q (Rwbcl _lb Afjk 1996; Mgjjcp
_lb Pr_aci 2000). Olc glbgtgbs_j u_q dmslb _jkmqr 0.5 kgjcq snqrpc_k gl rfc M_lamq Rgtcp ml
rum qcn_p_rc maa_qgmlq (Rwbcl ncpq. m`q.). Cmjmp_bm ngickgllmu ucpc bcrcarcb gl Ycjjmu
J_aicr C_lwml (_ rpg`sr_pw md MaEjkm Cpcci) c_af wc_p dpmk 2007 rm 2010 (Fpcqoscq cr _j.
2013). Ajj 11 ngickgllmu (168-425 kk TL) bcrcarcb gl Ycjjmu J_aicr C_lwml ucpc rfmsefr rm
f_tc mpgegl_rcb dpmk hstclgjc dgqf qrmaicb gl rfc k_glqrck S_l Js_l Rgtcp `sr mljw mlc u_q
a_nrspcb ugrf _ npctgmsqjw gknj_lrcb PIT r_e rm amldgpk rfcgp mpgegl (Fpcqoscq cr _j. 2013).

Vcpw jgrrjc gldmpk_rgml gq _t_gj_`jc ml rfc gldjsclac md rsp`gbgrw ml rfc clb_lecpcb Cmjmp_bm
Rgtcp dgqfcq. Oqkslbqml _lb K_cbgle (1989) dmslb rf_r rsp`gbgrw _jjmuq sqc md pcj_rgtcjw
qf_jjmu f_`gr_rq, mqrclqg`jw `w npmtgbgle _bsjrq ugrf amtcp; rfgq _jjmuq dmp_egle _lb pcqrgle gl
_pc_q mrfcpugqc cvnmqcb rm _tg_l mp rcppcqrpg_j npcb_rmpq. Twsq _lb H_glcq (1991) dmslb rf_r
wmsle Cmjmp_bm ngickgllmu gl rfc Gpccl Rgtcp npcdcppcb `_aiu_rcpq rf_r ucpc _jqm rsp`gb.
Bcqrecl cr _j. (2006) dmslb rf_r gl _ j_`mp_rmpw qcrrgle, rsp`gbgrw npmtgbcb qmkc npmrcargml rm
j_pt_j Cmjmp_bm ngickgllmu dpmk npcb_rgml `w pcb qfglcp (Cwnpglcjj_ jsrpclqgq). Cjc_p u_rcp
amlbgrgmlq gl qf_jjmu `_aiu_rcpq kgefr cvnmqc j_pt_j _lb hstclgjc dgqf rm npcb_rgml dpmk u_bgle
`gpbq mp lml-l_rgtc, qgefr-dccbgle, ngqagtmpmsq dgqf. Ir gq slilmul ufcrfcp rfc pgtcp u_q _q
dpcosclrjw rsp`gb fgqrmpga_jjw _q gr gq rmb_w. Csppclrjw, gr gq _qqskcb rf_r clbckga dgqfcq ctmjtcb
slbcp amlbgrgmlq md dpcosclrjw cjct_rcb rsp`gbgrw, n_prgasj_pjw gl _qqmag_rgml ugrf fgef qnpgle
pslmdd. Tfcpcdmpc, rfc pcrclrgml md qc_qml_jjw _nnpmnpg_rc rsp`gbgrw gq npm`_`jw _l gknmpr_lr
d_armp gl k_glr_glgle rfc _`gjgrw md Cmjmp_bm ngickgllmu rm amkncrc ugrf mp _tmgb npcb_rgml `w
lml-l_rgtc dgqf mp mrfcp npcb_rmpq rf_r k_w lmr f_tc ctmjtcb slbcp qgkgj_p amlbgrgmlq.

Colorado Pikeminnow Population Dynamics 

Bcruccl 1991 _lb 1995, 19 (17 _bsjr _lb 2 hstclgjc) ugjb Cmjmp_bm ngickgllmu ucpc amjjcarcb
gl rfc S_l Js_l Rgtcp `w cjcarpmdgqfgle `cruccl RM 142 (rfc dmpkcp Csbcg Dgtcpqgml) _lb Fmsp
Cmplcpq _r RM 119 (Rwbcl 2000_; Rwbcl _lb Afjk 1996). Tfc ksjrg-rfpc_bcb af_llcj, f_`gr_r
amknjcvgrw, _lb kgvrspc md qs`qrp_rc rwncq gl rfgq _pc_ md rfc pgtcp _nnc_p rm npmtgbc _ bgtcpqgrw
md f_`gr_rq d_tmp_`jc rm Cmjmp_bm ngickgllmu ml _ wc_p-pmslb `_qgq (Hmjbcl _lb M_qqjgaf
1997). Eqrgk_rcq k_bc bspgle rfc qctcl-wc_p pcqc_paf ncpgmb `cruccl 1991 _lb 1997 qseecqrcb
rf_r rfcpc ucpc dcucp rf_l 50 _bsjr Cmjmp_bm ngickgllmu gl _ egtcl wc_p (Rwbcl 2000_).
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Mmlgrmpgle dmp _bsjr Cmjmp_bm ngickgllmu maaspq ctcpw wc_p ml rfc S_l Js_l Rgtcp. Il 2013,
149 Cmjmp_bm ngickgllmu ucpc amjjcarcb bspgle kmlgrmpgle dpmk RM 180-77 (Fgespc 7), rfc
cgefrf amlqcasrgtc wc_p rf_r kmpc rf_l 100 Cmjmp_bm ngickgllmu ucpc a_sefr gl rfgq pc_af
(Safjcgafcp 2014). Hmuctcp, mljw 7 md rfcqc dgqf ucpc epc_rcp rf_l 450 kk (18 gl). Il _bbgrgml,
19 Cmjmp_bm ngickgllmu epc_rcp rf_l 450 kk (18 gl) ucpc amjjcarcb bspgle rfc lml-l_rgtc dgqf
pckmt_j rpgnq gl 2013 (Dsp_l 2014). Rgtcp ugbc nmnsj_rgml cqrgk_rcq dmp _ec-2+ ngickgllmu
rf_r f_tc `ccl gl rfc S_l Js_l Rgtcp _r jc_qr mlc wc_p u_q _nnpmvgk_rcjw 4,600 _lb 5,400
glbgtgbs_jq gl 2009 _lb 2010, pcqncargtcjw (Dsp_l cr _j. 2011). Hmuctcp, `ca_sqc dcu _bsjr
Cmjmp_bm ngickgllmu ucpc bcrcarcb gl rfc S_l Js_l Rgtcp, rfgq nmnsj_rgml cqrgk_rc j_pecjw
amlqgqrq md hstclgjcq. Orfcp Cmjmp_bm ngickgllmu _`slb_lac cqrgk_rcq cvfg`gr qs`qr_lrg_j
_lls_j t_pg_rgml, jgicjw bsc rm rfc cddcarq md qfmpr-rcpk pcrclrgml dpmk pcaclr qrmaigle ctclrq, `sr
lm ajc_p nmnsj_rgml rpclbq ucpc ctgbclr gl rfc S_l Js_l Rgtcp B_qgl (Dspqr 2014, Fgespc 8).

Fgespc 8. Sskk_pw md rfc pcaclr a_raf (CPUE) md t_pgmsq jgdc qr_ecq md Cmjmp_bm ngickgllmu
_lb mrfcp qk_jj-`mbgcb dgqf gl rfc S_l Js_l Rgtcp (Dspqr 2014).

Ssaacqqdsj Cmjmp_bm ngickgllmu pcnpmbsargml u_q bmaskclrcb gl rfc S_l Js_l Rgtcp gl 1993,
1995, 1996, 2001, 2004, 2007, 2009-2011, _lb 2013 (F_ppglerml cr _j. 2014). A rmr_j md 58 j_pt_j
Cmjmp_bm ngickgllmu ucpc amjjcarcb qglac 1993 (F_ppglerml cr _j. 2014); fmuctcp, rfcpc f_q
`ccl jgrrjc rm lm pcapsgrkclr bmaskclrcb gl rfc S_l Js_l Rgtcp. A rmr_j md 48 Aec-1+ Cmjmp_bm
ngickgllmu ucpc amjjcarcb gl 2013; _jj npcqsk_`jw rfc pcqsjr md _sekclr_rgml cddmprq
(F_ppglerml cr _j. 2014). Sglac 1998, Cmjmp_bm ngickgllmu ucpc amjjcarcb bspgle qk_jj-`mbgcb
kmlgrmpgle ctcpw wc_p cvacnr 2001-2003; fmuctcp, YOY Cmjmp_bm ngickgllmu ucpc qrmaicb gl
c_af md rfcqc wc_pq npgmp rm kmlgrmpgle cddmprq qm rfcqc dgqf ucpc jgicjw f_rafcpw-pc_pcb (Ggj`cpr
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2014). L_pt_j Cmjmp_bm ngickgllmu bcrcargmlq maasppcb gl rfpmsefmsr rfc S_l Js_l Rgtcp dpmk
Rc_af 4 (RM 106-130) bmulqrpc_k rm Rc_af 1 (RM 0-16) (F_ppglerml cr _j. 2013, F_ppglerml cr
_j. 2014). Fp_lqqcl cr _j. (2007) dmslb rf_r k_glrcl_lac md _ l_rsp_j djmu pcegkc d_tmpcb l_rgtc
dgqf pcnpmbsargml _lb npmtgbcb npcw _r rfc _nnpmnpg_rc rgkc dmp Aec-1 Cmjmp_bm ngickgllmu.

Tgqqsc q_knjcq dpmk Cmjmp_bm ngickgllmu a_sefr bspgle pcqc_paf amlbsarcb slbcp rfc
Rcamtcpw Ppmep_k f_tc `ccl _l_jwxcb _q n_pr md _ `_qgl-ugbc _l_jwqgq md clb_lecpcb dgqf
eclcrgaq. Tfc pcqsjrq md rf_r _l_jwqgq glbga_rc rf_r rfc S_l Js_l Rgtcp dgqf cvfg`gr jcqq eclcrga
t_pg_`gjgrw rf_l rfc Gpccl Rgtcp _lb Cmjmp_bm Rgtcp nmnsj_rgmlq, jgicjw bsc rm rfc qk_jj
nmnsj_rgml qgxc, `sr ucpc tcpw qgkgj_p rm ngickgllmu dpmk rfc Gpccl, Cmjmp_bm, _lb Y_kn_
pgtcpq (Mmpgxmr gl jgrr. 1996). Tfcqc b_r_ qseecqr rf_r rfc S_l Js_l nmnsj_rgml gq npm`_`jw lmr _
qcn_p_rc qrmai (Hmjbcl _lb M_qqjgaf 1997; Hmsqrml cr _j. 2010).

Competition and Predation of Colorado Pikeminnow by Nonnative Fishes 

Nc_pjw 70 lmll_rgtc dgqf qncagcq f_tc `ccl glrpmbsacb glrm rfc Cmjmp_bm Rgtcp B_qgl _lb _r jc_qr
20 lmll_rgtc dgqf qncagcq jgtc ugrf clb_lecpcb dgqfcq gl rfc S_l Js_l Rgtcp (Ss`jcrrc cr _j. 1990;
M_bbsv cr _j. 1993; USFWS 2002_,`; Ppmnqr _lb Ggbm 2004) _lb lmll_rgtc dgqf _pc npcb_rmpq,
amkncrgrmpq, _lb tcarmpq dmp n_p_qgrcq _lb bgqc_qcq (H_uiglq _lb Ncqqjcp 1991; M_bbsv cr _j.
1993; Bcqrecl 1997; Bp_lbcl`spe _lb Ggbm 1999; Bpmmiq cr _j. 2000; Twsq _lb S_lbcpq 2000;
M_pqf cr _j. 2001; Dp_ic _lb Bmqqcl`pmci 2004; Mscjjcp 2005; Wc`cp _lb Bpmul 2009;
M_prglcx 2012; Rgaag_pbg cr _j. 2013; Pgelcsp cr _j. 2014; USFWS 2002_,`, 2014). Nmll_rgtc
dgqf gl rfc S_l Js_l Rgtcp glajsbc qrpgncb `_qq (Morone saxatilis), u_jjcwc (Sander vitreus),
af_llcj a_rdgqf (Ictalurus punctatus), `j_ai `sjjfc_b (Ameiurus melas), wcjjmu `sjjfc_b
(Ameiurus natalis), j_peckmsrf `_qq (Micropterus salmoides), qk_jjkmsrf `_qq (Micropterus 
dolomieui), epccl qsldgqf (Lepomis cyanellus), jmlec_p qsldgqf (Lepomis megalotis), `jscegjj
(Lepomis macrochirus), ufgrc ap_nngc (Pomoxis annularis), d_rfc_b kgllmu (Pimephales 
promelas), pcb qfglcp (Cyprinella lutrensis), q_lb qfglcp (Notropis stramineus), ucqrcpl
kmqosgrmdgqf (Gambusia affinis), amkkml a_pn (Cyprinus carpio), ufgrc qsaicp (Catostomus 
commersonii) (_q ucjj _q ufgrc qsaicp fw`pgbq), egxx_pb qf_b (Dorosoma cepedianum), rfpc_bdgl
qf_b (Dorosoma petenense), ep_qq a_pn (Ctenopharyngodon spp.), _lb nj_glq igjjgdgqf (Fundulus 
zebrinus) (Ss`jcrrc cr _j. 1990; SJRRIP 1990; Rwbcl 2000_; Bslrhcp 2003; Ppmnqr _lb Ggbm
2004). Bca_sqc md rfc cvrpckc _lb ncpqgqrclr rfpc_r nmqcb `w lmll_rgtc qncagcq, rfcgp cp_bga_rgml
_lb k_l_eckclr gq rfc dgpqr npgmpgrw gl rfc clb_lecpcb dgqf pcamtcpw nj_lq (USFWS 2002_,`,
2014).

Sk_jj-`mbgcb, lmll_rgtc dgqfcq _pc ugbcqnpc_b, glt_qgtc, _lb _pc npcb_rmpw md j_pt_j l_rgtc dgqf
gl lspqcpw `_aiu_rcpq, _lb jmu-tcjmagrw f_`gr_rq, ufcpc rfcw a_l _ddcar qsptgt_j _lb pcapsgrkclr
md Cmjmp_bm ngickgllmu (H_glcq _lb Twsq 1990; Msrf _lb Ncqjcp 1993; Bcqrecl 1997; MaAb_
_lb Rwcj 1999; V_jbcx cr _j. 1999). Absjr pcb qfglcpq _pc npcb_rmpq md j_pt_j l_rgtc dgqf gl
`_aiu_rcpq md rfc snncp `_qgl (Rsnncpr cr _j. 1993). Il j_`mp_rmpw cvncpgkclrq ml `cf_tgmp_j
glrcp_argmlq, K_pn _lb Twsq (1990) m`qcptcb rf_r pcb qfglcp, d_rfc_b kgllmu, _lb epccl qsldgqf
qf_pcb _argtgrw qafcbsjcq _lb qn_ac ugrf wmsle ngickgllmu _lb cvfg`grcb _lr_emlgqrga
`cf_tgmpq rm qk_jjcp Cmjmp_bm ngickgllmu. Ymsle ngickgllmu cvfg`gr fgef qn_rg_j mtcpj_n gl
f_`gr_r sqc ugrf pcb qfglcp, q_lb qfglcp (Nmrpmngq qrp_kglcsq), _lb d_rfc_b kgllmu (Pgkcnf_jcq
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npmkcj_q); Cmjmp_bm ngickgllmu k_w `c _r _ amkncrgrgtc bgq_bt_lr_ec gl _l cltgpmlkclr rf_r gq
pcqmspac jgkgrcb.

Cf_llcj a_rdgqf (Iar_jspsq nslar_rsq) f_tc `ccl gbclrgdgcb _q _ rfpc_r rm hstclgjc, qs`_bsjr, _lb
_bsjr Cmjmp_bm ngickgllmu gl rfc S_l Js_l Rgtcp. Cf_llcj a_rdgqf ucpc dgpqr glrpmbsacb gl rfc
snncp Cmjmp_bm Rgtcp B_qgl gl 1892 (Twsq _lb Ngigpi 1990) _lb _pc lmu amlqgbcpcb amkkml rm
_`slb_lr rfpmsefmsr ksaf md rfc snncp Cmjmp_bm Rgtcp B_qgl (Twsq cr _j. 1982; H_uiglq _lb
Ncqqjcp 1991; Ncjqml cr _j. 1995; Dsp_l cr _j. 2013; Gcpge _lb Hglcq 2013). Tfc qncagcq gq mlc
md rfc kmqr npmjgdga npcb_rmpq gl rfc snncp `_qgl _lb gq rfmsefr rm f_tc rfc epc_rcqr _btcpqc cddcar
ml clb_lecpcb dgqfcq bsc rm npcb_rgml ml hstclgjcq _lb pcqmspac mtcpj_n ugrf qs`_bsjrq _lb
_bsjrq (H_uiglq _lb Ncqjcp 1991, Lclrqaf cr _j. 1996, Twsq _lb S_slbcpq 1996). Absjr af_llcj
a_rdgqf npcb_rgml md qrmaicb hstclgjc Cmjmp_bm ngickgllmu f_q `ccl bmaskclrcb gl rfc S_l Js_l
Rgtcp (J_aiqml 2005). Srmaicb hstclgjc _lb _bsjr Cmjmp_bm ngickgllmu rf_r f_tc npcwcb ml
af_llcj a_rdgqf f_tc bgcb dpmk afmigle ml rfc ncarmp_j qnglcq (MaAb_ 1983; Pgkclr_j cr _j.
1985; Qs_prcpmlc 1995; Rwbcl _lb Skgrf 2002; L_n_fgc 2003).

Ajrfmsef kcaf_lga_j pckmt_j (cjcarpmdgqfgle, qcglgle) md af_llcj a_rdgqf `ce_l gl 1995,
glrclqgtc cddmprq amtcpgle jgkgrcb nmprgmlq md rfc S_l Js_l Rgtcp (10 rpgnq/wc_p) bgb lmr `cegl
slrgj 2001 (D_tgq 2003; glbga_rcb _q �_drcp� gl Fgespc 9). Ilrclqgtc pckmt_j cddmprq cvn_lbcb rm
glajsbc lc_pjw _jj apgrga_j f_`gr_rq gl rfc S_l Js_l Rgtcp qr_prgle gl 2006. Mcaf_lga_j pckmt_j
f_q lmr wcr jcb rm _ nmqgrgtc nmnsj_rgml pcqnmlqc gl Cmjmp_bm ngickgllmu, `sr _rrpg`srgle _
nmnsj_rgml pcqnmlqc rm lmll_rgtc dgqf pckmt_j umsjb `c cvrpckcjw bgddgasjr (D_tgq 2003; SWCA
2010).
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2005). Hgqrmpga_j, asppclr p_lec, _lb apgrga_j f_`gr_r dmp rfc Cmjmp_bm Pgickgllmu gq npmtgbcb
`cjmu (Fgespc 10) (USFWS 2002_, 2014).

Cmjmp_bm ngickgllmu nmnsj_rgmlq gl rfc S_l Js_l Rgtcp _pc qsnnmprcb `w qrmaigle (mp
_sekclr_rgml) ugrf f_rafcpw-pc_pcb dgqf rm rpw rm pccqr_`jgqf _ qsqr_gl_`jc nmnsj_rgml gl rfgq
pgtcp. Annpmvgk_rcjw 3.2 kgjjgml ngickgllmu ucpc qrmaicb `cruccl 2002 _lb 2011 (Fspp 2012).
Mmpc Cmjmp_bm ngickgllmu (433) ucpc a_sefr bspgle rfc j_pec-`mbgcb dgqf kmlgrmpgle cddmpr gl
2010 rf_l gl _lw npctgmsq cddmpr (Rwbcl 2012). Il rfc 2012 kmlgrmpgle ctclr, 272 ngickgllmu
ucpc a_nrspcb (Safjcgafcp _lb Rwbcl 2013) _lb mtcp rfc j_qr qctcp_j wc_pq rfc SJRRIP f_q
a_nrspcb qctcp_j fslbpcb qrmaicb ngickgllmu md t_pwgle qgxcq (Fspp 2012). C_raf ncp slgr cddmpr
(CPUE) md dgqf rf_r f_b `ccl gl rfc pgtcp dmp mlc mp kmpc uglrcpq f_q _l glapc_qgle rpclb qglac
2003, `sr rfgq rpclb gq k_gljw _ pcdjcargml md Aec 0+ dgqf (dgqf ugrfgl rfcgp 1qr wc_p _drcp `gprf)
qsptgtgle rm pca_nrspc _r Aec 1+ (dgqf rf_r _pc 1 wc_p mjb mp mjbcp). Tfc lsk`cp md j_pecp dgqf
pck_glq qk_jj, _jrfmsef rfc lsk`cp md rfcqc j_pecp dgqf amlrglscq rm glapc_qc.

Tfc glapc_qgle rpclb gl a_raf-ncp-slgr-cddmpr (CPUE) gq jgicjw rfc pcqsjr md _sekclr_rgml.
Safjcgafcp _lb Rwbcl (2013) cqrgk_rcb rf_r ajmqc rm 1,000 ngickgllmu > 300 kk TL k_w `c gl
rfc pgtcp (`_qcb ml a_nrspc md 22 glbgtgbs_jq md rfgq qgxc). Tfc m`qcpt_rgml md _bsjr dgqf npmtcq
rf_r qmkc md rfc qrmaicb dgqf _pc qsptgtgle. Bcruccl rfc j_pec-`mbgcb dgqf kmlgrmpgle npmep_k
_lb rfc kmpc glrclqgtc lml-l_rgtc dgqf pckmt_j npmep_k 29 _bsjrq ucpc a_nrspcb gl 2012, ufgaf
qs`qr_lrg_jjw cvaccbq rfc rmr_j md 17 _bsjrq a_nrspcb `cruccl 1991 _lb 1994.
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ngickgllmu amjjcarcb mtcp rfc j_qr qctcp_j wc_pq (gl jmu lsk`cpq) egtc _l glbga_rgml rf_r qmkc
pcnpmbsargml gq maasppgle gl rfc ugjb, _jrfmsef lmr _r jctcjq qsddgagclr rm qsnnmpr pcapsgrkclr. Il
qngrc md rfc nmqgrgtc rpclbq gl lsk`cpq md qrmaicb dgqf pcr_glgle gl rfc qwqrck, rfc qncagcq� jmle-
rcpk tg_`gjgrw pck_glq slacpr_gl `ca_sqc md rfc pcj_rgtcjw jgkgrcb f_`gr_r _t_gj_`jc `cruccl
N_t_hm D_k _lb L_ic Pmucjj, amkncrgrgml _lb npcb_rgml dpmk lml-l_rgtc dgqfcq, u_rcp os_jgrw,
_lb rfc nfwqga_j af_lecq _qqmag_rcb ugrf ajgk_rc af_lec rf_r ugjj amlrglsc rm gkn_ar rfc S_l
Js_l Rgtcp B_qgl. Wgrfmsr _argtc pcamtcpw cddmprq, rfc Cmjmp_bm ngickgllmu nmnsj_rgml (_q
kmbcjcb) umsjb `c cvrgpn_rcb dpmk rfc S_l Js_l Rgtcp B_qgl ugrfgl 20-30 wc_pq (Mgjjcp 2014).

Ar rmr_j md 24 Cmjmp_bm ngickgllmu ucpc amjjcarcb gl rfc S_l Js_l _pk md L_ic Pmucjj gl 2011
_lb dmsp ucpc md _bsjr qgxc. Ajj md rfc Cmjmp_bm ngickgllmu bcrcarcb gl L_ic Pmucjj ucpc
jgicjw rfc pcqsjr md qrmaigle cddmprq gl rfc S_l Js_l Rgtcp (Fp_lagq cr _j. 2013). Tfcqc pcqsjrq
glbga_rc _r jc_qr qmkc md rfc dgqf qrmaicb gl rfc S_l Js_l Rgtcp _pc kmtgle glrm rfc pcqcptmgp _lb
qsptgtgle. Abbgrgml_j q_knjgle gq nj_llcb `w rfc S_l Js_l Rcamtcpw Iknjckclr_rgml Ppmep_k
(SJRRIP) rm bcrcpkglc rfc qr_rsq md rfc qncagcq gl L_ic Pmucjj.

Tfc qr_rsq md Cmjmp_bm ngickgllmu gl mrfcp `_qglq u_q qskk_pgxcb `w Oqkslbqml _lb Wfgrc
(2009, 2014) _lb rfc Scptgac (USFWS 2014). Il rfc snncp Cmjmp_bm Rgtcp B_qgl, bcajglcq gl
Cmjmp_bm ngickgllmu nmnsj_rgmlq maasppcb npgk_pgjw _drcp rfc 1960q, ufcl rfc dmjjmugle b_kq
ucpc amlqrpsarcb: Gjcl C_lwml D_k ml rfc k_gl af_llcj Cmjmp_bm Rgtcp, Fj_kgle Gmpec D_k
ml rfc Gpccl Rgtcp, N_t_hm D_k ml rfc S_l Js_l Rgtcp, _lb rfc Aqngl_jj Ulgr b_kq ml rfc
Gsllgqml Rgtcp. Smkc l_rgtc dgqf nmnsj_rgmlq gl rfc snncp `_qgl f_tc k_l_ecb rm ncpqgqr, ufgjc
mrfcpq _pc lc_pjw cvrgpn_rcb. Rgtcp pc_afcq ufcpc l_rgtc dgqf f_tc bcajglcb kmpc qjmujw, kmpc
ajmqcjw pcqck`jc npc-b_k fwbpmjmega pcegkcq, ufcpc _bcos_rc f_`gr_r dmp _jj jgdc nf_qcq qrgjj
cvgqrq. Tfc _`gjgrw md rfc ngickgllmu rm ugrfqr_lb _btcpqc gkn_arq rm grq nmnsj_rgmlq _lb grq
f_`gr_r gq bgddgasjr rm bgqacpl egtcl rfc jmlectgrw md glbgtgbs_jq _lb rfcgp qa_pagrw ugrfgl rfc S_l
Js_l Rgtcp B_qgl. Ymslecp jgdc qr_ecq _pc amlqgbcpcb rfc kmqr tsjlcp_`jc rm npcb_rgml,
amkncrgrgml, rfc cddcarq md rmvga afckga_jq, _lb mlemgle dgqf f_`gr_r bcep_b_rgml.
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RAZORBACK SUCKER

Lgic _jj qsaicpq (d_kgjw C_r_qrmkgb_c, kc_lgle �bmul kmsrf�), rfc p_xmp`_ai qsaicp f_q _
tclrp_j kmsrf ugrf rfgai jgnq amtcpcb ugrf n_ngjj_c _lb lm qa_jcq ml grq fc_b. Il eclcp_j, qsaicpq
_pc `mrrmk `pmuqcpq, qsaigle sn mp qap_ngle mdd qk_jj gltcprc`p_rcq, _je_c, _lb mpe_lga k_rrcp
ugrf rfcgp djcqfw, npmrpsqg`jc jgnq (Mmwjc 1976). Tfc p_xmp`_ai qsaicp gq rfc mljw qsaicp ugrf _l
_`psnr qf_pn-cbecb bmpq_j iccj `cfglb grq fc_b. Tfc iccj `camkcq kmpc k_qqgtc ugrf _ec. Tfc
fc_b _lb iccj _pc b_pi, rfc `_ai gq mjgtc-amjmpcb, rfc qgbcq _pc `pmulgqf mp pcbbgqf, _lb rfc
_`bmkcl gq wcjjmugqf ufgrc (Ss`jcrrc cr _j. 1990). Absjrq mdrcl cvaccb 3 ie (6 j`q) gl ucgefr
_lb 600 kk (2 dr) gl jclerf. Lgic Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicpq k_w jgtc rm `c
epc_rcp rf_l 40 wc_pq.

Hgqrmpga_jjw, p_xmp`_ai qsaicpq ucpc dmslb gl rfc k_gl af_llcj md rfc Cmjmp_bm Rgtcp _lb k_hmp
rpg`sr_pgcq gl Apgxml_, C_jgdmplg_, Cmjmp_bm, Nct_b_, Ncu Mcvgam, Ur_f, Wwmkgle, _lb gl
Mcvgam (Ejjgq 1914; Mglaijcw 1983; USFWS 2002`) (Fgespc 11). Bcqrecl (1990) pcnmprcb rf_r
rfgq qncagcq u_q mlac qm lskcpmsq rf_r gr u_q amkkmljw sqcb _q dmmb `w c_pjw qcrrjcpq _lb rf_r _
amkkcpag_jjw k_picr_`jc os_lrgrw u_q a_sefr gl Apgxml_ _q pcaclrjw _q 1949. Il rfc snncp
Cmjmp_bm Rgtcp B_qgl, p_xmp`_ai qsaicpq ucpc pcnmprcb rm `c tcpw _`slb_lr gl rfc Gpccl Rgtcp
lc_p Gpccl Rgtcp, Ur_f, gl rfc j_rc 1800q (Jmpb_l 1891). Al _aamslr gl Oqkslbqml _lb K_cbgle
(1989) pcnmprcb rf_r pcqgbclrq jgtgle _jmle rfc Cmjmp_bm Rgtcp lc_p Cjgdrml, Cmjmp_bm, m`qcptcb
qctcp_j rfmsq_lb p_xmp`_ai qsaicpq bspgle qnpgle pslmdd gl rfc 1930q _lb c_pjw 1940q. Pj_r_lg_
(1990) bmaskclrcb maasppclac md p_xmp`_ai qsaicp gl rfc k_gl af_llcj md rfc S_l Js_l Rgtcp gl
1988. Tum _bsjr p_xmp`_ai qsaicpq ucpc _jqm amjjcarcb dpmk _l gppge_rgml nmlb _rr_afcb rm rfc
S_l Js_l Rgtcp `w _ a_l_j gl 1976 (Pj_r_lg_ 1990). R_xmp`_ai qsaicp jgicjw maasppcb gl rfc k_gl
af_llcj _q d_p snqrpc_k _q Rmq_, Ncu Mcvgam (lmu glslb_rcb `w N_t_hm Rcqcptmgp) (Rwbcl
1997).

Tfc p_xmp`_ai qsaicp u_q bcqgel_rcb _q clb_lecpcb slbcp rfc ESA gl 1991 (56 FR 54957), bsc
rm jgrrjc ctgbclac md l_rsp_j pcapsgrkclr _lb bcajglgle lsk`cpq md _bsjr dgqf. Tfpc_rq gbclrgdgcb _r
rfc rgkc glajsbcb bgtcpqgml _lb bcnjcrgml md u_rcp, glrpmbsargml md lmll_rgtc dgqfcq, _lb
amlqrpsargml _lb mncp_rgml md b_kq. Rcapsgrkclr md j_pt_j p_xmp`_ai qsaicpq rm hstclgjcq _lb
_bsjrq amlrglscq rm `c _ npm`jck.
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R_lec 11 E_qr, gl qcargml 26. Tfc npgk_pw amlqrgrsclr cjckclrq md apgrga_j f_`gr_r _pc rfc q_kc _q
rfmqc bcqapg`cb c_pjgcp dmp Cmjmp_bm ngickgllmu.
Tfc PCEq md p_xmp`_ai qsaicp apgrga_j f_`gr_r glajsbc:

1. W_rcp: _ os_lrgrw md u_rcp md qsddgagclr os_jgrw (g.c., rckncp_rspc, bgqqmjtcb mvwecl, j_ai
md amlr_kgl_lrq, rsp`gbgrw, cra.) rf_r gq bcjgtcpcb rm _ qncagdga jma_rgml gl _aampb_lac ugrf
_ fwbpmjmega pcegkc rf_r gq pcosgpcb dmp rfc n_prgasj_p jgdc qr_ec dmp rfc qncagcq;

2. Pfwqga_j f_`gr_r: _pc_q md rfc Cmjmp_bm Rgtcp qwqrck rf_r _pc glf_`grcb mp nmrclrg_jjw
f_`gr_`jc dmp qn_ulgle, dccbgle, pc_pgle, _q _ lspqcpw, mp amppgbmpq `cruccl rfcqc _pc_q,
glajsbgle mv`muq, `_aiu_rcpq, _lb mrfcp _pc_q gl rfc 100-wc_p djmmbnj_gl ufgaf ufcl
glslb_rcb npmtgbc _aacqq rm qn_ulgle, lspqcpw, dccbgle, _lb pc_pgle f_`gr_rq; _lb,

3. Bgmjmega_j cltgpmlkclr: _bcos_rc dmmb qsnnjw _lb camjmega_jjw _nnpmnpg_rc jctcjq md
npcb_rgml _lb amkncrgrgml.

Razorback Sucker Life History 

MaAb_ _lb Wwbmqig (1980) _lb Twsq (1987) pcnmprcb qnpglergkc _eepce_rgmlq md p_xmp`_ai
qsaicpq gl mdd-af_llcj f_`gr_rq _lb rpg`sr_pgcq; qsaf _eepce_rgmlq _pc `cjgctcb rm `c _qqmag_rcb
ugrf pcnpmbsargtc _argtgrgcq. Twsq _lb K_pn (1990) _lb Oqkslbqml _lb K_cbgle (1991)
pcnmprcb mdd-af_llcj f_`gr_rq rm `c ksaf u_pkcp rf_l rfc k_gl af_llcj pgtcp _lb rf_r p_xmp`_ai
qsaicpq npcqsk_`jw kmtcb rm rfcqc _pc_q dmp dccbgle, pcqrgle, qcvs_j k_rsp_rgml, qn_ulgle, _lb
mrfcp _argtgrgcq _qqmag_rcb ugrf rfcgp pcnpmbsargtc awajc.

Wfgjc p_xmp`_ai qsaicpq f_tc lctcp `ccl bgpcarjw m`qcptcb qn_ulgle gl rsp`gb pgtcpglc
cltgpmlkclrq ugrfgl rfc snncp Cmjmp_bm Rgtcp B_qgl, pgnc k_jcq _lb dck_jcq f_tc `ccl a_nrspcb
gl rfc Y_kn_, Gpccl, Cmjmp_bm, _lb S_l Js_l pgtcpq (V_jbcx cr _j. 1982, MaAb_ _lb Wwbmqig
1980, Twsq 1987, Oqkslbqml _lb K_cbgle 1989, Twsq _lb K_pn 1989, Twsq _lb K_pn 1990,
Oqkslbqml _lb K_cbgle 1991, Pj_r_lg_ 1990, Rwbcl 2000`, J_aiqml 2003, Rwbcl 2005).
Bca_sqc md rfc pcj_rgtcjw qrccn ep_bgclr gl rfc S_l Js_l Rgtcp _lb j_ai md _ ugbc djmmbnj_gl,
p_xmp`_ai qsaicp jgicjw qn_ul gl jmu tcjmagrw, rsp`gb, k_gl af_llcj f_`gr_rq. B_qcb ml a_nrspcq
md j_pt_j dgqf, p_xmp`_ai qsaicpq f_tc cvn_lbcb rfcgp qn_ulgle p_lec snqrpc_k mtcp rgkc
(F_ppglerml cr _j. 2014).

Scvs_jjw k_rspc p_xmp`_ai qsaicpq _pc eclcp_jjw amjjcarcb ml rfc _qaclbgle jgk` md rfc
fwbpmep_nf dpmk kgb-Anpgj rfpmsef Jslc _lb _pc _qqmag_rcb ugrf am_pqc ep_tcj qs`qrp_rcq. Bmrf
qcvcq k_rspc _q c_pjw _q Aec-4 (MaAb_ _lb Wwbmqig 1980). Fcaslbgrw, `_qcb ml mt_pg_l cee
amslrq, p_lecb dpmk fgefq md 75,000-144,000 ceeq (Mglaijcw 1983) ufgjc MaAb_ _lb Wwbmqig
(1980) pcnmprcb _l _tcp_ec dcaslbgrw (N=10) md 46,740 ceeq/dgqf (27,614�76,576). Dspgle
qn_ulgle, qctcp_j k_jcq (mdrcl 3) _rrclb c_af dck_jc _lb lm lcqr gq `sgjr. Tfc _bfcqgtc ceeq
`pgcdjw bpgdr _lb f_raf _r rfc `mrrmk md rfc qs`qrp_rc (Ss`jcrrc cr _j. 1990). Il j_`mp_rmpw
cvncpgkclrq, rfc ncpaclr_ec md cee f_raf u_q epc_rcqr _r 20 �C (68 �F) _lb _jj ck`pwmq bgcb _r
glas`_rgml rckncp_rspcq md 5, 10, _lb 30 �C (41, 50, _lb 86 �F) (M_pqf 1985). Bcqrecl (2008)
dmslb rf_r epmurf md c_pjw jgdc qr_ecq u_q nmqgrgtcjw pcj_rcb rm u_rcp rckncp_rspc _lb rf_r d_qrcqr
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epmurf maasppcb _r 25.5�C (79.9�F). Atcp_ec ucgefr md p_xmp`_ai qsaicpq pc_pcb gl 25.5�C
(79.9�F) u_rcp u_q _`msr dmsp rgkcq rf_r md rfmqc gl 16.5�C (61.7�F) (Bcqrecl 2008).

L_pt_j mp hstclgjc p_xmp`_ai qsaicpq _pc p_pcjw clamslrcpcb gl rfc ugjb, rfcpcdmpc, rfcgp f_`gr_r
pcosgpckclrq gl rfc ugjb _pc lmr ucjj af_p_arcpgxcb. Hmuctcp, gr gq _qqskcb rf_r jmu-tcjmagrw
`_aiu_rcpq _lb qgbc af_llcjq _pc gknmpr_lr dmp YOY _lb hstclgjcq, _q gr gq rm rfc c_pjw jgdc qr_ecq
md kmqr pgtcpglc dgqf. Ppgmp rm amlqrpsargml md j_pec b_kq ml rfc k_gl af_llcj _lb rfc
qsnnpcqqgml md qnpgle nc_i djmuq, jmu tcjmagrw, mdd-af_llcj f_`gr_rq (qc_qml_jjw djmmbcb
`mrrmkj_lbq _lb qfmpcjglcq) ucpc amkkmljw _t_gj_`jc rfpmsefmsr rfc snncp Cmjmp_bm Rgtcp
B_qgl (Twsq _lb K_pn 1989, Oqkslbqml _lb K_cbgle 1991).

Rcbsargml gl qnpgle nc_i djmuq cjgkgl_rcq mp pcbsacq rfc dpcosclaw md glslb_rgml md mdd-af_llcj
f_`gr_rq _lb djmmbnj_gl f_`gr_rq. Tfc _`qclac md rfcqc qc_qml_jjw djmmbcb pgn_pg_l f_`gr_rq _pc
`cjgctcb rm `c _ jgkgrgle d_armp gl rfc qsaacqqdsj pcapsgrkclr md p_xmp`_ai qsaicpq gl mrfcp snncp
Cmjmp_bm Rgtcp rpg`sr_pgcq (Twsq _lb K_pn 1989, Oqkslbqml _lb K_cbgle 1991). Wwbmqig _lb
Wgai (1998) gbclrgdgcb jmqq md djmmbnj_gl f_`gr_rq rf_r npmtgbc _bcos_rc xmmnj_lirml bclqgrgcq dmp
j_pt_j dmmb _q mlc md rfc kmqr gknmpr_lr d_armpq jgkgrgle p_xmp`_ai qsaicp pcapsgrkclr; jmu
xmmnj_lirml bclqgrgcq gl rfc k_gl af_llcj pcqsjr gl qr_pt_rgml md j_pt_j p_xmp`_ai qsaicpq.
M_glr_glgle jmu tcjmagrw f_`gr_rq gq gknmpr_lr dmp rfc qsptgt_j md j_pt_j p_xmp`_ai qsaicpq.

Osrqgbc md rfc qn_ulgle qc_qml, _bsjr p_xmp`_ai qsaicpq maasnw _ t_pgcrw md qfmpcjglc _lb k_gl
af_llcj f_`gr_rq glajsbgle qjmu pslq, qf_jjmu rm bccn nmmjq, `_aiu_rcpq, cbbgcq, _lb mrfcp
pcj_rgtcjw qjmu tcjmagrw _pc_q _qqmag_rcb ugrf q_lb qs`qrp_rcq (Twsq 1987, Twsq _lb K_pn 1989,
Oqkslbqml _lb K_cbgle 1989, V_jbcx _lb M_qqjgaf 1989, Oqkslbqml _lb K_cbgle 1991, Twsq
_lb K_pn 1990). Tfcgp bgcr amlqgqrq npgk_pgjw md _je_c, nj_lr bc`pgq, _lb _os_rga glqcar j_pt_c
(Ss`jcrrc cr _j. 1990).

Razorback Sucker Population Dynamics 

Bca_sqc ugjb p_xmp`_ai qsaicp _ jmle-jgtcb dgqf, _pc p_pcjw clamslrcpcb gr gq bgddgasjr rm
bcrcpkglc l_rsp_j djsars_rgmlq gl rfcgp nmnsj_rgml. Csppclrjw, ugjb p_xmp`_ai qsaicp _pc p_pc
rfpmsefmsr rfcgp fgqrmpga p_lec _lb cvrpckcjw p_pc gl rfc k_gl af_llcj md rfc S_l Js_l Rgtcp,
_jrfmsef mtcp 130,000 f_rafcpw-pc_pcb p_xmp`_ai qsaicp f_tc `ccl qrmaicb rfcpc qglac rfc kgb-
1990q (Fspp 2014). Wfgjc ugjb-npmbsacb j_pt_j p_xmp`_ai qsaicp f_tc `ccl amjjcarcb ctcpw wc_p
qglac 1998 (F_ppglerml cr _j. 2014), rfcpc gq jgkgrcb ctgbclac glbga_rgle l_rsp_j pcapsgrkclr rm
_lw nmnsj_rgml md p_xmp`_ai qsaicp gl rfc Cmjmp_bm Rgtcp B_qgl (Bcqrecl 1990, Pj_r_lg_ 1990,
Pj_r_lg_ cr _j. 1991, Twsq 1987, MaC_prfw _lb Mglaijcw 1987, Oqkslbqml _lb K_cbgle 1989,
Mmbbc cr _j. 1996). Hmuctcp, Aec-0 p_xmp`_ai qsaicpq gl rfc hstclgjc mlrmeclcrga qr_ec _pc
pcesj_pjw a_nrspcb bspgle j_pt_j dgqf kmlgrmpgle (F_ppglerml cr _j. 2014). Il 2003 rum hstclgjc
(Aec-2) p_xmp`_ai qsaicp, 249 _lb 270 kk (9.8 _lb 10.6 gl.), rfmsefr rm `c ugjb-npmbsacb dpmk
qrmaicb dgqf, ucpc amjjcarcb gl rfc jmucp S_l Js_l Rgtcp (RM 35.7 _lb 4.8) (Rwbcl 2004_) _lb _r
jc_qr dmsp ugjb hstclgjc p_xmp`_ai qsaicp ucpc amjjcarcb bmulqrpc_k md RM 37.4 gl 2004
(Gmjbcl _lb Hmjbcl 2006) glbga_rgle jgkgrcb pcapsgrkclr k_w `c p_pcjw maasppgle.
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Competition with and Predation of Razorback Suckers 

M_lw qncagcq md lmll_rgtc dgqfcq _pc npcb_rmpq, amkncrgrmpq, _lb tcarmpq md n_p_qgrcq _lb
bgqc_qcq (Twsq cr _j. 1982, Lclrqaf cr _j. 1996, P_acw _lb M_pqf 1999, M_pqf cr _j. 2001). M_lw
pcqc_pafcpq `cjgctc rf_r lmll_rgtc qncagcq _pc _ k_hmp a_sqc dmp rfc j_ai md pcapsgrkclr _lb rf_r
lmll_rgtc dgqf _pc rfc kmqr gknmpr_lr `gmjmega_j rfpc_r rm rfc p_xmp`_ai qsaicp (c.e., MaAb_ _lb
Wwbmqig 1980, Mglaijcw 1983, Twsq 1987, USFWS 1991, 1998, 2002`, Msrf cr _j. 2000).
Tfcpc _pc pcnmprq md npcb_rgml md p_xmp`_ai qsaicp ceeq _lb j_pt_c `w amkkml a_pn, af_llcj
a_rdgqf, qk_jjkmsrf `_qq, j_peckmsrf `_qq, `jscegjj, epccl qsldgqf, _lb pcb-c_p qsldgqf (Jmlcx
_lb Ssklcp 1954, M_pqf _lb L_lefmpqr 1988, L_lefmpqr 1989).

M_pqf _lb L_lefmpqr (1988) dmslb fgefcp epmurf p_rcq gl j_pt_j p_xmp`_ai qsaicp gl rfc _`qclac
md npcb_rmpq gl L_ic Mmf_tc, _lb M_pqf _lb Bpmmiq (1989) pcnmprcb rf_r af_llcj a_rdgqf _lb
dj_rfc_b a_rdgqf ucpc k_hmp npcb_rmpq md qrmaicb p_xmp`_ai qsaicp gl rfc Ggj_ Rgtcp. Jstclgjc
p_xmp`_ai qsaicp (_tcp_ec rmr_j jclerf [TL\ 171 kk [6.7 gl.\) qrmaicb gl gqmj_rcb amtcq _jmle rfc
Cmjmp_bm Rgtcp gl C_jgdmplg_, qsddcpcb cvrclqgtc npcb_rgml `w af_llcj a_rdgqf _lb j_peckmsrf
`_qq (L_lefmpqr 1989).

C_pnclrcp _lb Mscjjcp (2008) rcqrcb lglc lml-l_rgtc qncagcq md dgqf rf_r am-maasp ugrf p_xmp`_ai
qsaicp _lb dmslb rf_r qctcl qncagcq amlqskcb qgelgdga_lr lsk`cpq md j_pt_j p_xmp`_ai qsaicpq.
Tfc qctcl qncagcq amlqskcb _l _tcp_ec md 54 � 99 ncpaclr md rfc p_xmp`_ai qsaicp j_pt_c ctcl
rfmsef _jrcpl_rgtc dmmb u_q _t_gj_`jc (C_pnclrcp _lb Mscjjcp 2008). Lclrqaf cr _j. (1996)
gbclrgdgcb qgv qncagcq md lmll_rgtc dgqfcq gl rfc snncp Cmjmp_bm Rgtcp B_qgl _q rfpc_rq rm
p_xmp`_ai qsaicp: pcb qfglcp, amkkml a_pn, q_lb qfglcp, d_rfc_b kgllmu, af_llcj a_rdgqf, _lb
epccl qsldgqf. Sk_jjcp dgqf, qsaf _q _bsjr pcb qfglcp, _pc ilmul npcb_rmpq md j_pt_j l_rgtc dgqf
(Rsnncpr cr _j. 1993). L_pec npcb_rmpq, qsaf _q u_jjcwc, lmprfcpl ngic (Esox lucius), _lb qrpgncb
`_qq, _jqm nmqc _ rfpc_r rm qs`_bsjr _lb _bsjr p_xmp`_ai qsaicp (Twsq _lb Bc_pb 1990).

Razorback Sucker Status and Distribution 

A k_picb bcajglc gl nmnsj_rgmlq md p_xmp`_ai qsaicpq a_l `c _rrpg`srcb rm amlqrpsargml md b_kq
_lb pcqcptmgpq, glrpmbsargml md lmll_rgtc dgqfcq, _lb pckmt_j md j_pec os_lrgrgcq md u_rcp dpmk
rfc Cmjmp_bm Rgtcp B_qgl (USFWS 1991, 1994). D_kq ml rfc k_gl af_llcj md rfc Cmjmp_bm
Rgtcp _lb grq k_hmp rpg`sr_pgcq f_tc dp_ekclrcb nmnsj_rgmlq _lb `jmaicb kgep_rgml pmsrcq. D_kq
_jqm f_tc bp_qrga_jjw _jrcpcb djmuq, u_rcp rckncp_rspcq, _lb af_llcj ecmkmpnfmjmew. Tfcqc
af_lecq f_tc kmbgdgcb f_`gr_rq gl k_lw _pc_q qm rf_r rfcw _pc lm jmlecp qsgr_`jc dmp `pccbgle,
dccbgle, qfcjrcpgle, mp lspqcpw _pc_q. M_hmp af_lecq gl qncagcq amknmqgrgml f_tc maasppcb bsc rm
rfc glrpmbsargml md lmll_rgtc dgqfcq, k_lw md ufgaf f_tc rfpgtcb bsc rm fsk_l-glbsacb af_lecq
rm rfc l_rsp_j pgtcpglc qwqrck. H_`gr_r f_q `ccl qgelgdga_lrjw bcep_bcb rm _ nmglr ufcpc gr
gkn_gpq rfc cqqclrg_j jgdc fgqrmpw dslargmlq md p_xmp`_ai qsaicp, qsaf _q pcnpmbsargml _lb
pcapsgrkclr glrm rfc _bsjr nmnsj_rgml.

Csppclrjw, rfc j_pecqr lsk`cpq md ugjb _bsjr p_xmp`_ai qsaicp pck_glgle gl rfc Cmjmp_bm Rgtcp
B_qgl gq gl L_ic Mmf_tc. Eqrgk_rcq md rfc ugjb qrmai gl L_ic Mmf_tc f_tc d_jjcl npcagngrmsqjw
gl pcaclr wc_pq dpmk 60,000 gl 1991, 25,000 gl 1993 (M_pqf 1993, Hmjbcl 1994), rm dcucp rf_l
3,000 gl 2001 (M_pqf cr _j. 2003). A pcn_rpg_rgml npmep_k `ce_l gl L_ic Mmf_tc gl 1991, _lb
pcn_rpg_rcb dgqf f_tc _nn_pclrjw `cesl rm amlrpg`src rm j_pt_j amfmprq (Tsplcp cr _j. 2007). Ulrgj
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pcaclrjw, cddmprq rm glrpmbsac wmsle p_xmp`_ai qsaicp glrm L_ic Mmf_tc f_tc d_gjcb `ca_sqc md
npcb_rgml `w lmll_rgtc qncagcq (Mglaijcw cr _j. 1991, Cj_piqml cr _j. 1993, Bspic 1994, M_pqf cr
_j. 2003). R_xmp`_ai qsaicpq cjqcufcpc gl rfc Cmjmp_bm Rgtcp B_qgl f_tc lmr k_glr_glcb _
qcaspc, qcjd-qsqr_glgle ugjb nmnsj_rgml mp f_tc `ccl cvrgpn_rcb (M_pqf cr _j. 2003).

Il rfc snncp Cmjmp_bm Rgtcp B_qgl, _`mtc Gjcl C_lwml D_k, p_xmp`_ai qsaicpq _pc dmslb gl
jgkgrcb lsk`cpq gl `mrf jclrga (j_ic-jgic) _lb pgtcpglc cltgpmlkclrq. L_lge_l _lb Twsq (1989)
cqrgk_rcb _ nmnsj_rgml md 948 _bsjrq (95% CI: 758-1,138) gl rfc snncp Gpccl Rgtcp. Egefr wc_pq
j_rcp, rfc nmnsj_rgml u_q cqrgk_rcb _r 524 _bsjrq (95% CI: 351-696) _lb rfc nmnsj_rgml u_q
af_p_arcpgxcb _q qr_`jc mp bcajglgle qjmujw ugrf qmkc ctgbclac md pcapsgrkclr (Mmbbc cr _j.
1996). Tfcw _rrpg`srcb rfgq pcapsgrkclr rm slsqs_jjw fgef qnpgle djmuq bspgle 1983-1986 rf_r
glslb_rcb nmprgmlq md rfc djmmbnj_gl sqcb _q lspqcpgcq `w wmsle. Il rfc Cmjmp_bm Rgtcp, kmqr
p_xmp`_ai qsaicpq maasp gl rfc Gp_lb V_jjcw _pc_ lc_p Gp_lb Jslargml, Cmjmp_bm; fmuctcp, rfcw
_pc glapc_qglejw p_pc. Oqkslbqml _lb K_cbgle (1991) pcnmprcb rf_r rfc lsk`cp md p_xmp`_ai
qsaicp a_nrspcq gl rfc Gp_lb Jslargml _pc_ f_q bcajglcb bp_k_rga_jjw qglac 1974. Bcruccl 1984
_lb 1990, glrclqgtc amjjcargle cddmpr a_nrspcb mljw 12 glbgtgbs_jq gl rfc Gp_lb V_jjcw
(Oqkslbqml _lb K_cbgle 1991). Tfc ugjb nmnsj_rgml md p_xmp`_ai qsaicp gq amlqgbcpcb
cvrgpn_rcb dpmk rfc Gsllgqml Rgtcp (Bspbgai _lb Bml_p 1997). Wfgjc rfc pmjc md L_ic Pmucjj gl
rfc pcamtcpw md p_xmp`_ai qsaicp gq slajc_p, 75 glbgtgbs_jq ucpc bcrcarcb gl rfc S_l Js_l _pk md
L_ic Pmucjj gl 2011 (Fp_lagq cr _j. 2013).

Sagclrgdga_jjw bmaskclrcb pcampbq md ugjb p_xmp`_ai qsaicp _bsjrq gl rfc S_l Js_l Rgtcp _pc
jgkgrcb rm rum dgqf a_nrspcb gl _ pgtcpqgbc nmlb lc_p Bjsdd, Ur_f gl 1976, _lb mlc dgqf a_nrspcb gl
rfc pgtcp gl 1988, _jqm lc_p Bjsdd (Pj_r_lg_ 1990). Il 1976, j_pec lsk`cpq md p_xmp`_ai qsaicpq
ucpc _lcabmr_jjw pcnmprcb dpmk _ bp_glcb nmlb lc_p Bjsdd, Ur_f, `sr lm qncagkclq ucpc
npcqcptcb rm tcpgdw qncagcq. Dspgle rfc 7-wc_p pcqc_paf ncpgmb (1991-1997) md rfc S_l Js_l
Rgtcp Rcamtcpw Iknjckclr_rgml Ppmep_k (SJRRIP), lm ugjb p_xmp`_ai qsaicpq ucpc m`qcptcb
(Hmjbcl 1999). H_rafcpw-pc_pcb p_xmp`_ai qsaicpq, cqncag_jjw rfmqc epc_rcp rf_l 350 kk (13.8
gl.), glrpmbsacb glrm rfc S_l Js_l Rgtcp gl rfc 1990q f_tc qsptgtcb _lb pcnpmbsacb, _q ctgbclacb
`w pca_nrspc b_r_ _lb amjjcargml md j_pt_j dgqf (F_ppglerml cr _j. 2014, Safjcgafcp 2014). Rgtcp
ugbc p_xmp`_ai qsaicp nmnsj_rgml cqrgk_rcq md 268 gl Oarm`cp 2000 (Rwbcl 2001) f_tc qglac
epmul rm 1,200 gl Oarm`cp 2004 (Rwbcl 2005`), _lb rm _`msr 2,000 _lb 3,000 gl 2009 _lb 2010,
pcqncargtcjw (Dsp_l cr _j. 2011). Abbgrgml_j k_pi-pca_nrspc b_r_ glbga_rcq glapc_qgle p_xmp`_ai
qsaicp _`slb_lac cqrgk_rcq (Dspqr 2014) (Fgespc 12). Hmuctcp, qglac rfcpc gq jgrrjc rm lm
bmaskclrcb pcapsgrkclr gl rfc S_l Js_l Rgtcp, rfgq nmnsj_rgml glapc_qc qfmsjb `c _rrpg`srcb
_jkmqr clrgpcjw rm _sekclr_rgml ugrf f_rafcpw-pc_pcb p_xmp`_ai qsaicpq.

Tfc p_xmp`_ai qsaicp pcamtcpw em_jq gbclrgdgcb qrpc_kdjmu pcesj_rgml, f_`gr_r kmbgdga_rgml,
npcb_rgml `w lmll_rgtc dgqf qncagcq, _lb ncqrgagbcq _lb nmjjsr_lrq _q npgk_pw rfpc_rq rm rfc
qncagcq (USFWS 2002`). Wgrfgl rfc snncp Cmjmp_bm Rgtcp B_qgl, pcamtcpw cddmprq glajsbc rfc
a_nrspc _lb pckmt_j md p_xmp`_ai qsaicpq dpmk _jj ilmul jma_rgmlq dmp eclcrga _l_jwqcq _lb
bctcjmnkclr md `pmmb qrmaiq. Il rfc qfmpr rcpk, _sekclr_rgml (qrmaigle) k_w `c rfc mljw kc_lq
rm npctclr rfc cvrgpn_rgml md p_xmp`_ai qsaicp gl rfc snncp Cmjmp_bm Rgtcp B_qgl. Hmuctcp, gl
rfc jmle rcpk gr gq cvncarcb rf_r l_rsp_j pcnpmbsargml _lb pcapsgrkclr ugjj maasp. Gclcrgaq
k_l_eckclr _lb _sekclr_rgml nj_lq f_tc `ccl gknjckclrcb dmp p_xmp`_ai qsaicp (Cpgqr _lb
Rwbcl 2003, Rwbcl 2003).
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Ar rfc rgkc md jgqrgle, dcu p_xmp`_ai qsaicpq pck_glcb gl rfc S_l Js_l Rgtcp. Sglac rfc glgrg_rgml
md rfc SJRRIP, p_xmp`_ai qsaicp lsk`cpq f_tc glapc_qcb, bsc rm _sekclr_rgml. Tfc jmle-rcpk
nmnsj_rgml tg_`gjgrw pck_glq slacpr_gl `ca_sqc md rfc pcj_rgtcjw jgkgrcb mp bcep_bcb f_`gr_r
_t_gj_`jc rm p_xmp`_ai qsaicp `cruccl N_t_hm D_k _lb L_ic Pmucjj, amkncrgrgml _lb npcb_rgml
dpmk lmll_rgtc dgqfcq, bcep_bcb u_rcp os_jgrw, _lb rfc slacpr_glrw qsppmslbgle rfc af_lecq rf_r
ajgk_rc af_lec ugjj `pgle rm rfc S_l Js_l `_qgl.

Fgespc 12. Sskk_pw md rfc pcaclr a_raf (CPUE) md t_pgmsq jgdc qr_ecq md p_xmp`_ai qsaicp _lb
t_pgmsq qk_jj-`mbgcb dgqf gl rfc S_l Js_l Rgtcp (Dspqr 2014).

ENDANGERED FISHES PROPAGATION AND AUGMENTATION 

Bca_sqc md rfcqc cvrpckcjw jmu lsk`cpq md ugjb Cmjmp_bm ngickgllmu _lb nmmp pcapsgrkclr
glrm rfc nmnsj_rgml, _ qrmaigle npmep_k u_q glgrg_rcb rm _sekclr dgqf qrmaiq gl rfc S_l Js_l
Rgtcp. Evncpgkclr_j qrmaigle md 100,000 YOY Cmjmp_bm ngickgllmu snqrpc_k md Sfgnpmai,
Ncu Mcvgam u_q amlbsarcb gl Nmtck`cp 1996 rm rcqr f_`gr_r qsgr_`gjgrw _lb os_jgrw dmp wmsle
jgdc qr_ecq (Lclrqaf cr _j. 1996). Mmlgrmpgle gl j_rc 1996 _lb 1997 dmslb rfcqc dgqf qa_rrcpcb gl
qsgr_`jc f_`gr_rq dpmk hsqr `cjmu rfc Sfgnpmai qgrc rm rfc gldjmu md L_ic Pmucjj. Dspgle rfc d_jj
md 1997, rfc dgqf qrmaicb gl 1996 ucpc a_sefr gl pcj_rgtcjw fgef lsk`cpq _lb cvfg`grcb emmb
epmurf _lb qsptgt_j p_rcq (Hmjbcl _lb M_qqjgaf 1997). Il Asesqr 1997, _l _bbgrgml_j 100,000
YOY Cmjmp_bm ngickgllmu ucpc qrmaicb gl rfc pgtcp. Il Oarm`cp 1997, rfc YOY qrmaicb rum
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kmlrfq npctgmsqjw ucpc dmslb bgqrpg`srcb `cjmu qrmaigle qgrcq _lb gl pcj_rgtcjw j_pec lsk`cpq
lc_pjw rcl kgjcq _`mtc rfc Sfgnpmai qrmaigle jma_rgml. Ol _tcp_ec, rfc 1997 qrmaicb dgqf ucpc
qk_jjcp rf_l rfmqc qrmaicb gl 1996 _lb ucpc _`jc rm kmtc _`msr rfc pgtcp rm dglb qsgr_`jc f_`gr_rq
(Hmjbcl _lb M_qqjgaf 1997). Bca_sqc md rfc glgrg_j qsaacqq md rfc qrmaicb dgqf, Cmjmp_bm
ngickgllmu f_tc `ccl qrmaicb ctcpw wc_p qglac 1996. Annpmvgk_rcjw 3.2 kgjjgml ngickgllmu
f_tc `ccl qrmaicb `cruccl 2002 _lb 2011 (Fspp 2012).

Bcruccl 1994-2007, _ rmr_j md 54,472 f_rafcpw _lb nmlb p_gqcb p_xmp`_ai qsaicpq ucpc qrmaicb
glrm rfc S_l Js_l Rgtcp (Rwbcl 2008a). Fpmk 1994 rfpmsef 2012, 130,473 p_xmp`_ai qsaicpq
ucpc qrmaicb. Bcruccl 2009 _lb 2012, rfc lsk`cp pcjc_qcb f_q p_lecb dpmk 8,418 rm 28,485,
ugrf _l _tcp_ec md 17,889 p_xmp`_ai qsaicpq pcjc_qcb ncp wc_p (Fspp 2013). R_xmp`_ai qsaicpq
rf_r f_tc `ccl qrmaicb gl rfc pgtcp dmp qgv mp kmpc mtcpuglrcp ncpgmbq f_tc `ccl amjjcarcb ctcpw
wc_p qglac 2001 (Rwbcl 2008a). L_pt_j p_xmp`_ai qsaicpq f_tc `ccl amjjcarcb c_af wc_p qglac
1998, glbga_rgle rf_r rfc qrmaicb dgqf _pc qsaacqqdsjjw qn_ulgle gl rfc S_l Js_l Rgtcp
(Bp_lbcl`spe _lb F_ppglerml 2008). Tfc lsk`cp md clb_lecpcb dgqfcq qrmaicb gl rfc S_l Js_l
Rgtcp gq pcnmprcb _lls_jjw (qcc frrn://uuu.duq.emt/qmsrfucqr/qhpgn/).

Tfc qr_rsq md p_xmp`_ai qsaicp apgrga_j f_`gr_r gl rfc S_l Js_l Rgtcp B_qgl gq bcqapg`cb gl rfc
cltgpmlkclr_j `_qcjglc md rfgq BO.
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1. Ppgk_pw Cmlqrgrsclr Ejckclr 1� Rgn_pg_l tcecr_rgml. Rgn_pg_l f_`gr_r gl _ bwl_kga pgtcp
mp j_icqgbc, l_rsp_j mp k_lk_bc qsaacqqgml_j cltgpmlkclr (dmp lcqrgle, dmp_egle,
kgep_rgml, bgqncpq_j, _lb qfcjrcp) rf_r gq amknpgqcb md rpccq _lb qfps`q (rf_r a_l glajsbc
Tpccq _lb qfps`q rf_r glajsbc Gmmbbgleq ugjjmu (S_jgv emmbbglegg), amwmrc ugjjmu (S.
cvges_), Gcwcpq ugjjmu (S. ecwcp_l_), _ppmwm ugjjmu (S. j_qgmjcngq), pcb ugjjmu (S.
j_ctge_r_), wcujc_d ugjjmu (S. r_vgdmjg_), n_agdga ugjjmu (S. j_qg_lbp_), `mvcjbcp (Aacp
lceslbm), r_k_pgqi (T_k_pgv p_kmqgqqgk_; _jqm ilmul _q q_jr acb_p), Rsqqg_l mjgtc
(Ej_c_elsq _lesqrgdmjg_), `srrml`sqf (Ccnf_j_lrfsq maagbclr_jgq), amrrmlummb (Pmnsjsq
dpckmlrgg), qrglegle lcrrjc (Uprga_ bgmga_), _jbcp (Ajlsq qnn.), tcjtcr _qf (Fp_vglsq
tcjsrgl_), nmgqml fckjmai (Cmlgsk k_asj_rsk), `j_ai`cppw (Rs`sq spqglsq), qccn ugjjmu
(B_aaf_pgq q_jgagdmjg_, B. ejsrglmq_), m_i (Qscpasq _epgdmjg_, Q. afpwqmjcngq), pmqc (Rmq_
a_jgdmplga_, R. _pgxmlga_, R. ksjrgdjmp_), qwa_kmpc (Pj_rglsq upgefrgg), d_jqc glbgem
(Akmpnf_ a_jgdmplga_), P_agdga nmgqml gtw (Tmvgambclbpml bgtcpqgjm`sk), ep_nc (Vgrgq
_pgxmlga_), Vgpeglg_ apccncp (P_prfclmagqqsq osgloscdmjg_), Sg`cpg_l cjk (Ujksq nskgj_),
_lb u_jlsr (Jsej_lq fglbqgg).

2. PCE 1 _lb qmkc amk`gl_rgml md:

_. Dclqc pgn_pg_l tcecr_rgml ugrf rfgaicrq md rpccq _lb qfps`q rf_r a_l p_lec gl
fcgefr dpmk _`msr 2 kcrcpq (k) rm 30 k (_`msr 6 rm 98 dccr (dr)). Lmucp-qr_rspc
rfgaicrq (2 rm 4 k mp 6 rm 13 dr r_jj) _pc dmslb _r fgefcp cjct_rgml pgn_pg_l dmpcqrq
_lb r_jj-qr_rspc rfgaicrq _pc dmslb _r kgbbjc _lb jmucp-cjct_rgml pgn_pg_l dmpcqrq;
_lb/mp

`. Apc_q md bclqc pgn_pg_l dmjg_ec _r jc_qr dpmk rfc epmslb jctcj sn rm _nnpmvgk_rcjw
4 k (13 dr) _`mtc epmslb mp bclqc dmjg_ec mljw _r rfc qfps` mp rpcc jctcj _q _ jmu,
bclqc a_lmnw; _lb/mp

a. Sgrcq dmp lcqrgle rf_r amlr_gl _ bclqc (_`msr 50 ncpaclr rm 100 ncpaclr) rpcc mp
qfps` (mp `mrf) a_lmnw (rfc _kmslr md amtcp npmtgbcb `w rpcc _lb qfps` `p_lafcq
kc_qspcb dpmk rfc epmslb); _lb/mp

b. Dclqc n_rafcq md pgn_pg_l dmpcqrq rf_r _pc glrcpqncpqcb ugrf qk_jj mnclgleq md mncl
u_rcp mp k_pqf mp _pc_q ugrf qfmprcp _lb qn_pqcp tcecr_rgml rf_r apc_rcq _ t_pgcrw
md f_`gr_r rf_r gq lmr slgdmpkjw bclqc. P_raf qgxc k_w `c _q qk_jj _q 0.1 fcar_pcq
(f_) (0.25 _apcq (_apcq)) mp _q j_pec _q 70 f_ (175 _apcq); _lb

3. Ppgk_pw Cmlqrgrsclr Ejckclr 2� Ilqcar npcw nmnsj_rgmlq. A t_pgcrw md glqcar npcw
nmnsj_rgmlq dmslb ugrfgl mp _bh_aclr rm pgn_pg_l djmmbnj_glq mp kmgqr cltgpmlkclrq,
ufgaf a_l glajsbc: djwgle _lrq, u_qnq, _lb `ccq (Hwkclmnrcp_); bp_emldjgcq (Obml_r_);
djgcq (Dgnrcp_); rpsc `seq (Hckgnrcp_); `ccrjcq (Cmjcmnrcp_); `srrcpdjgcq, kmrfq, _lb
a_rcpngjj_pq (Lcngbmnrcp_); _lb aga_b_ (Hmkmnrcp_).

Tfc PCEq md djwa_rafcp apgrga_j dmasqcb ml rfc clb pcqsjr md _jj rfc amknmlclrq rf_r asjkgl_rc gl
rfc bctcjmnkclr md djwa_rafcp `pccbgle f_`gr_r (USFWS 2013). Tfc Scptgac (USFWS 2005)
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bcqapg`cb rfmqc amknmlclrq (c.e., `pm_b djmmbnj_gl, qspd_ac u_rcp, dglc qcbgkclrq, fwbpmjmega
pcegkc, af_llcj-djmmbnj_gl amllcargtgrw, cjct_rcb epmslbu_rcp, cra.) gl bcr_gj gl rfc qsnnmprgle
rcvr dmp rfc PCEq (69 FR 60712�60715). Ajj rfc PCEq md apgrga_j f_`gr_r dmp rfc djwa_rafcp _pc
dmslb gl rfc pgn_pg_l camqwqrck ugrfgl rfc 100-wc_p djmmbnj_gl mp djmmb npmlc _pc_ (USFWS
2013).

Fjwa_rafcp apgrga_j f_`gr_r (27 kg (43.5 ik)) maaspq _jmle rfc lmprfcpl `_li md S_l Js_l Rgtcp
snqrpc_k md Cfgljc Cpcci gl S_l Js_l Cmslrw, Ur_f. Tfgq pc_af md rfc S_l Js_l Rgtcp gq n_pr md
rfc S_l Js_l M_l_eckclr Ulgr gl rfc Unncp Cmjmp_bm Rcamtcpw Ulgr (USFWS 2002a). Tfc
em_j dmp pcamtcpw md djwa_rafcpq gl rfc Unncp Cmjmp_bm Rcamtcpw Ulgr, S_l Js_l M_l_eckclr
Ulgr, gq 25 rcppgrmpgcq (USFWS 2002, n.84). Il 2002, djwa_rafcpq ucpc ilmul rm `pccb _r mljw
dmsp qgrcq gl rfc S_l Js_l M_l_eckclr Ulgr, ugrf mljw rfpcc djwa_rafcp rcppgrmpgcq (jcqq rf_l mlc
ncpaclr md rfc p_lecugbc rmr_j) bmaskclrcb (USFWS 2002a). Ajj maasngcb qgrcq maasppcb gl
l_rgtc (ugjjmu) f_`gr_rq `cruccl 1,400 rm 2,420 k cjct_rgml (USFWS 2002a). Tfc qncagdga pgtcp
pc_afcq ugrfgl rfc S_l Js_l M_l_eckclr Ulgr, ufcpc pcamtcpw cddmprq ucpc amlqgbcpcb cqqclrg_j
rm kccr pcamtcpw em_jq glajsbcb rfc Lmq Pglmq Rgtcp, gl Cmjmp_bm; _lb rfc S_l Js_l Rgtcp (lmprf
`_li) gl Ur_f (USFWS 2002a). Tfc S_l Js_l Rgtcp lc_p Sfgnpmai, Ncu Mcvgam, dpmk M_jn_gq
Appmwm, mlc kgjc snqrpc_k rm mlc kgjc bmulqrpc_k, u_q gbclrgdgcb _q _ pgtcp qcekclr rf_r amsjb
amlrpg`src qs`qr_lrg_jjw rm pcamtcpw, `sr u_q lmr amlqgbcpcb cqqclrg_j (USFWS 2002a, 2013)

Flycatcher Life History 

Tfc djwa_rafcp `pccbq gl bclqc pgn_pg_l f_`gr_r dpmk qc_ jctcj gl C_jgdmplg_ rm _nnpmvgk_rcjw
8,500 dr cjct_rgml gl Apgxml_ _lb qmsrfucqrcpl Cmjmp_bm. Hgqrmpga_j ceeq/lcqr amjjcargmlq _lb
qncagcq bcqapgnrgmlq rfpmsefmsr grq p_lec bcqapg`c ugbcqnpc_b sqc md ugjjmu (S_jgv qnn.) dmp
lcqrgle (Pfgjjgnq 1948, Pfgjjgnq cr _j. 1964, Hs``_pb 1987, Ulgrr 1987). Csppclrjw, djwa_rafcpq
npgk_pgjw sqc Gcwcp�q ugjjmu, amwmrc ugjjmu, Gmmbbgle�q ugjjmu, `mvcjbcp, q_jracb_p, Rsqqg_l
mjgtc, _lb jgtc m_i dmp lcqrgle. Orfcp nj_lr qncagcq jcqq amkkmljw sqcb dmp lcqrgle glajsbc
`srrml`sqf, `j_ai rugl`cppw (Lmlgacp_ gltmjsap_r_), amrrmlummb, ufgrc, `j_ai`cppw, _lb qrglegle
lcrrjc. S_jracb_p gq _l gknmpr_lr amknmlclr md lcqrgle _lb dmp_egle f_`gr_r gl Apgxml_ _lb mrfcp
n_prq md rfc qncagcq� p_lec. Dspgle 2001 gl Apgxml_ 323 md rfc 404 (80 ncpaclr) ilmul
djwa_rafcp lcqrq (gl 346 rcppgrmpgcq) ucpc gl q_jracb_p (Skgrf cr _j. 2002). Fmsp f_`gr_r rwncq f_tc
`ccl bcqapg`cb dmp rfc djwa_rafcp: kmlmrwnga ugjjmu, kmlmrwnga cvmrga, l_rgtc `pm_bjc_d
bmkgl_rcb, _lb kgvcb l_rgtc/cvmrga (Smeec cr _j. 1997).

Tfpmsefmsr rfcgp p_lec, rfc eclcp_jgxcb `pccbgle afpmlmjmew md djwa_rafcpq `ceglq ugrf rfc
_ppgt_j _r `pccbgle epmslbq gl j_rc Anpgj _lb M_w (Smeec _lb Tg``grrq 1992; Smeec cr _j. 1993;
Msgxlgciq cr _j. 1994; Smeec _lb Tg``grrq 1994; M_wl_pb 1995; Sdcpp_ cr _j. 1995, 1997;
USFWS 2002; Smeec cr _j. 2010). Ncqrgle _lb cee j_wgle k_w `cegl _q c_pjw _q j_rc M_w, `sr
kmpc mdrcl qr_prq gl c_pjw rm kgb-Jslc. Fjwa_rafcpq rwnga_jjw j_w rfpcc rm dmsp ceeq ncp ajsraf
(p_lec = 1 rm 5). Eeeq _pc j_gb _r mlc-b_w glrcpt_jq _lb _pc glas`_rcb `w rfc dck_jc dmp
_nnpmvgk_rcjw 12 b_wq (Bclr 1960, W_jiglqf_u 1966, MaC_`c 1991). Cfgaiq a_l `c npcqclr gl
lcqrq dpmk kgb-Jslc rfpmsef c_pjw Asesqr _lb ugjj rwnga_jjw djcbec _nnpmvgk_rcjw 12 rm 13 b_wq
_drcp f_rafgle (Kgle 1955, H_ppgqml 1979), dpmk j_rc Jslc rfpmsef kgb-Asesqr. Ymsle ugjj
pck_gl gl rfc l_r_j _pc_ dmp sn rm 15 b_wq (Bpmul 1988_,`; Smeec _lb Tg``grrq 1992; Msgxlgciq
cr _j. 1994; M_wl_pb 1995). Absjrq bcn_pr dpmk `pccbgle rcppgrmpgcq _q c_pjw _q kgb-Asesqr, `sr
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k_w qr_w slrgj kgb-Scnrck`cp gl j_rcp lcqrgle cddmprq. Fjcbejgleq jgicjw jc_tc rfc `pccbgle _pc_q
_ ucci mp rum _drcp _bsjrq.

Twnga_jjw, mlc `pmmb gq p_gqcb ncp wc_p, `sr `gpbq f_tc `ccl bmaskclrcb p_gqgle rum `pmmbq
bspgle mlc qc_qml _lb pc-lcqrgle _drcp _ d_gjspc (Wfgrdgcjb 1990, Smeec _lb Tg``grrq 1992, Smeec
cr _j. 1993, Smeec _lb Tg``grrq 1994, Msgxlgciq cr _j. 1994, Wfgrdgcjb 1994, Wfgrdgcjb _lb
Srpmle 1995). Tfc clrgpc `pccbgle awajc, dpmk cee j_wgle rm djcbegle, gq _nnpmvgk_rcjw 28 b_wq.
E_af qr_ec md rfc `pccbgle awajc pcnpcqclrq _ epc_rcp clcpew gltcqrkclr gl rfc lcqrgle cddmpr `w
rfc djwa_rafcp n_gp _lb k_w gldjsclac rfcgp dgbcjgrw rm rfc lcqr qgrc mp rfcgp qsqacnrg`gjgrw rm
osgaijw _`_lbml gd rfc amlbgrgmlq gl rfc qcjcarcb `pccbgle f_`gr_r `camkc _btcpqc, bca_bclr, mp
pcqsjr gl lcqr d_gjspc.

Flycatcher Population Dynamics, Status, and Distribution  

Sglac rfc kgb-1900q, nmnsj_rgmlq md qmsrfucqrcpl ugjjmu djwa_rafcp f_tc bcajglcb p_ngbjw
(USFWS 2002a). Tfc fgqrmpga_j `pccbgle p_lec md qmsrfucqrcpl ugjjmu djwa_rafcp glajsbcb
qmsrfcpl C_jgdmplg_, qmsrfcpl Nct_b_, qmsrfcpl Ur_f, Apgxml_, Ncu Mcvgam, ucqrcpl Tcv_q,
qmsrfucqrcpl Cmjmp_bm, _lb cvrpckc lmprfucqrcpl Mcvgam. Tfc djwa_rafcp�q asppclr p_lec gq
qgkgj_p rm rfc fgqrmpga_j p_lec, `sr rfc os_lrgrw md qsgr_`jc f_`gr_r ugrfgl rf_r p_lec gq ksaf
pcbsacb dpmk fgqrmpga_j jctcjq. Tfcpc _pc asppclrjw 288 ilmul djwa_rafcp `pccbgle qgrcq gl
C_jgdmplg_, Nct_b_, Apgxml_, Ur_f, Ncu Mcvgam, _lb Cmjmp_bm (_jj qgrcq dpmk 1993 � 2007
ufcpc _ pcqgbclr djwa_rafcp f_q `ccl bcrcarcb) fmjbgle _l cqrgk_rcb 1,299 rcppgrmpgcq (Dspqr cr _j.
2008) (T_`jc 3). Csppclrjw, p_lecugbc nmnsj_rgml qr_`gjgrw gq `cjgctcb rm `c j_pecjw bcnclbclr ml
rfc npcqclac md dmsp j_pec nmnsj_rgmlq (Cjgdd/Ggj_ V_jjcw, Ncu Mcvgam; Rmmqctcjr L_ic, Apgxml_;
S_l Pcbpm/Ggj_ Rgtcp amldjsclac, Apgxml_; kgbbjc Rgm Gp_lbc, Ncu Mcvgam) ufcpc
_nnpmvgk_rcjw 50 ncpaclr md rfc 1,299 rcppgrmpgcq asppclrjw cvgqr. Tfcpcdmpc, rfc pcqsjr md
a_r_qrpmnfga ctclrq mp jmqqcq md qgelgdga_lr nmnsj_rgmlq gl cgrfcp qgxc mp jma_rgml amsjb epc_rjw
af_lec rfc qr_rsq _lb qsptgt_j md rfc qncagcq. Cmltcpqcjw, cvn_lqgml glrm lcu f_`gr_rq mp
bgqamtcpw md mrfcp nmnsj_rgmlq ugjj gknpmtc rfc ilmul qr_`gjgrw _lb qr_rsq md rfc djwa_rafcp.

Sglac 1998, qsptcwq dmp djwa_rafcp f_tc `ccl amknjcrcb gl _qqmag_rgml ugrf t_pgmsq kglgle,
nmucp eclcp_rgml, _lb clcpew rp_lqkgqqgml npmhcarq, _lb pcaclrjw _pmslb Mmpe_l L_ic _lb rfc
DFADA (OSMRE 2014`). Fjwa_rafcpq f_tc `ccl bcrcarcb qnmp_bga_jjw lc_p Mmpe_l L_ic _lb
rfc S_l Js_l Rgtcp; fmuctcp, lm amldgpkcb lcqrgle jma_rgmlq md rfgq qncagcq f_tc `ccl pcnmprcb.
Il 2012, Sgrc-qncagdga djwa_rafcp qsptcwq ucpc amlbsarcb _jmle amppgbmpq lc_p APS _lb PNM
rp_lqkgqqgml jglcq, ROWq, _lb qugrafw_pbq (M_ppml 2012_,`; AECOM 2013b). Fjwa_rafcp
f_`gr_r u_q amlqgbcpcb k_pegl_j ml rfc N_t_hm Mglc jc_qc _lb rfcpcdmpc, djwa_rafcp npmrmamj
qsptcwq ac_qcb gl 1995 (OSMRE 2014`). Tfc N_t_hm N_rgml Dcn_prkclr md Fgqf _lb Wgjbjgdc
(NNDFW) pcnmprcb _ k_jc djwa_rafcp k_igle rcppgrmpg_j bgqnj_wq lc_p rfc Hme`_ai gl 2014, `sr
npmrmamj qsptcwq ucpc lmr amknjcrcb (OSMRE 2014`).

Wc pctgcucb _jj _t_gj_`jc djwa_rafcp qsptcw pcnmprq dpmk 1994 rm 2013 amlbsarcb _r _jj jma_rgmlq
ugrfgl rfc S_l Js_l Rgtcp B_qgl gl Ncu Mcvgam. Od rfc 143 _pc_q qsptcwcb gl qsgr_`jc f_`gr_rq
_jmle rfc S_l Js_l, Algk_q, _lb L_ Pj_r_ Rgtcpq, djwa_rafcpq ucpc bmaskclrcb 127 rgkcq, mp
_`msr 88.9 ncpaclr gl rfc 143 _pc_q qsptcwcb. Hmuctcp, rfc t_qr k_hmpgrw md rfcqc djwa_rafcpq
ucpc kgep_lrq _lb ctcl dcucp cvfg`grcb rcppgrmpg_j `cf_tgmp. Oljw dgtc lcqrgle n_gpq md
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djwa_rafcpq f_tc `ccl bmaskclrcb lcqrgle _r rum jma_rgmlq (Sfgnpmai, Ncu Mcvgam, _lb `cjmu
rfc N_t_hm Rcqcptmgp D_k) _jmle rfc S_l Js_l Rgtcp gl 1997-1998 (USFWS 2002; BOR 2006;
BA, n. 6-3). Tfc _tcp_ec _lls_j djwa_rafcp-lcqrgle p_rc dpmk qsptcw pcqsjrq gl qsgr_`jc f_`gr_r
_jmle rfc S_l Js_l Rgtcp u_q (5 lcqrgle n_gpq gl 20 wc_pq md qsptcwq) mp 1.25 ncpaclr ncp wc_p,
mtcp 20 wc_pq.

Rgn_pg_l f_`gr_r maaspq _jmle rfc S_l Js_l Rgtcp _jmle ugrf u_rcp, ucrj_lbq, l_rgtc ugjjmuq, q_jr
acb_p _lb Rsqqg_l mjgtc dmp lcqrgle qs`qrp_rc. Sctcp_j _eclagcq f_tc mp _pc amlbsargle
pcqrmp_rgml cddmprq rm gknpmtc pgn_pg_l f_`gr_r amlbgrgmlq rfcpc. Aaampbgle rm rfc NNDFW
(2014), �rfcpc _pc jgicjw n_rafcq md pgn_pg_l f_`gr_r qsgr_`jc dmp `pccbgle gl rfc S_l Js_l Rgtcp
Dcnmqgrgml Apc_, mp f_`gr_rq rf_r k_w `camkc qsgr_`jc dmp `pccbgle bspgle rfc jgdc md rfc
npmhcar.� Tfcpcdmpc, uc _qqskc rfc S_l Js_l Rgtcp asppclrjw qsnnmprq (AECOM 2013) _lb gl
rfc dsrspc ugjj amlrglsc rm qsnnmpr qsgr_`jc lcqrgle f_`gr_r dmp djwa_rafcpq.

T_`jc 2. R_lecugbc nmnsj_rgml qr_rsq dmp rfc qmsrfucqrcpl ugjjmu djwa_rafcp `_qcb ml 1993 rm
2007 qsptcw b_r_ dmp Apgxml_, C_jgdmplg_, Cmjmp_bm, Ncu Mcvgam, Nct_b_, Ur_f, _lb Tcv_q.
(Tfcpc gq lm pcaclr qsptcw b_r_ mp mrfcp pcampbq rm ilmu rfc asppclr qr_rsq _lb bgqrpg`srgml ugrfgl
rfc qr_rc md Tcv_q.) (Dspqr cr _j. 2008).

Sr_rc Nsk`cp md qgrcq
ugrf rcppgrmpgcq
_q md 2007

Pcpaclr_ec md
qgrcq ugrf
rcppgrmpgcq
_q md 2007

Nsk`cp md
rcppgrmpgcq
_q md 2007

Pcpaclr_ec md rmr_j
rcppgrmpgcq
_q md 2007

Apgxml_ 124 43.1 % 459 35.3 %

C_jgdmplg_ 96 33.3 % 172 13.2 %

Cmjmp_bm 11 3.8 % 66 5.1 %

Nct_b_ 13 4.5 % 76 5.9 %

Ncu Mcvgam 41 14.2 % 519 40.0 %

Ur_f 3 1.0 % 7 0.5%

Tmr_j 288 100 % 1299 100 %

Tmr_j rcppgrmpw lsk`cpq pcampbcb _pc `_qcb snml rfc kmqr pcaclr wc_p�q qsptcw gldmpk_rgml dpmk
rf_r qgrc `cruccl 1993 _lb 2007.
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Tfpmsefmsr rfc asaimm�q p_lec, _ j_pec k_hmpgrw md lcqrq _pc nj_acb gl ugjjmu rpccq, `sr _jbcp
(Ajlsq qnn.), amrrmlummb, kcqosgrc, u_jlsr (Jsej_lq qnn.), `mv cjbcp, qwa_kmpc, lcrjc_d
f_ai`cppw (Ccjrgq j_ctge_r_ t_p. pcrgasj_r_), qm_n`cppw (S_nglbsq q_nml_pg_), _lb r_k_pgqi _pc _jqm
sqcb (L_wkml 1980, Hsefcq 1999, Cmpk_l _lb M_egjj 2000 , Cmpk_l _lb Wgqc-Gcpt_gq 2005,
Hmjkcq cr _j. 2008

Csaimmq pc_af rfcgp `pccbgle p_lec j_rcp rf_l kmqr mrfcp kgep_rmpw `pccbcpq, mdrcl gl Jslc
(Rmqcl`cpe cr _j. 1982). Tfcw amlqrpsar _l slicknr qrgai lcqr ml _ fmpgxmlr_j jgk` gl _ rpcc mp
j_pec qfps`. Ncqr fcgefr p_lecq dpmk 4 dr rm (p_pcjw) 100 dr, `sr kmqr _pc rwnga_jjw `cjmu 30 dr
(Hsefcq 1999). Tfc glas`_rgml ncpgmb dmp asaimm gq 9 rm 11 b_wq, _lb wmsle jc_tc rfc lcqr _r 7
rm 9 b_wq mjb. Ncqrgle sqs_jjw maaspq `cruccl j_rc Jslc _lb j_rc Jsjw, `sr a_l `cegl _q c_pjw _q
j_rc M_w _lb amlrglsc slrgj j_rc Scnrck`cp (Hsefcq 1999).

Tfc asaimm npgk_pgjw `pccbq gl pgn_pg_l f_`gr_r _jmle jmu-ep_bgclr (qspd_ac qjmnc jcqq rf_l 3
ncpaclr) pgtcpq _lb qrpc_kq, _lb gl mncl pgtcpglc t_jjcwq rf_r npmtgbc ugbc djmmbnj_gl amlbgrgmlq
(epc_rcp rf_l 325 dr [100 k\). Il rfc qmsrfucqr, gr a_l _jqm `pccb gl l_ppmucp pc_afcq md pgn_pg_l
f_`gr_r. Tfc kmgqr amlbgrgmlq rf_r qsnnmpr pgn_pg_l nj_lr amkkslgrgcq rf_r npmtgbc asaimm
f_`gr_r rwnga_jjw cvgqr gl jmucp cjct_rgml, `pm_b djmmbnj_glq, _q ucjj _q ufcpc pgtcpq _lb qrpc_kq
clrcp gknmslbkclrq.

Tfc mnrgk_j qgxc md f_`gr_r n_rafcq dmp rfc qncagcq _pc eclcp_jjw epc_rcp rf_l 200 _a (81 f_) _lb
f_tc bclqc a_lmnw ajmqspc _lb fgef dmjg_ec tmjskc md ugjjmuq _lb amrrmlummbq (L_wkml _lb
H_jrcpk_l 1989) _lb rfsq npmtgbc _bcos_rc qn_ac dmp dmp_egle _lb lcqrgle. T_k_pgqi, _
lmll_rgtc rpcc qncagcq, k_w `c _ amknmlclr md rfc f_`gr_r, cqncag_jjw gl Apgxml_ _lb Ncu
Mcvgam. Sgrcq ugrf _ kmlmasjrspc md r_k_pgqi _pc slqsgr_`jc f_`gr_r dmp rfc qncagcq. Tfc
_qqmag_rgml md `pccbgle ugrf j_pec rp_arq md qsgr_`jc pgn_pg_l f_`gr_r gq jgicjw pcj_rcb rm fmkc
p_lec qgxc. Ilbgtgbs_j fmkc p_lecq bspgle rfc `pccbgle qc_qml _tcp_ec mtcp 100 _a (40 f_), _lb
fmkc p_lecq sn rm 500 _a (202 f_) f_tc `ccl pcampbcb (L_wkml _lb H_jrcpk_l 1987, H_jrcpk_l
2009, Scafpgqr cr _j. 2009, MaNcgj cr _j. 2011, MaNcgj cr _j. 2012).

Il _bbgrgml rm rfc bclqc lcqrgle epmtc, ucqrcpl wcjjmu-`gjjcb asaimmq lccb _bcos_rc dmp_egle
_pc_q lc_p rfc lcqr. Fmp_egle _pc_q a_l `c jcqq bclqc mp n_rafw ugrf jmucp jctcjq md a_lmnw amtcp
_lb mdrcl f_tc _ fgef npmnmprgml md amrrmlummbq gl rfc a_lmnw. Onrgk_j `pccbgle f_`gr_r
amlr_glq epmtcq ugrf bclqc a_lmnw ajmqspc _lb ucjj-dmjg_ecb `p_lafcq dmp lcqr `sgjbgle ugrf
lc_p`w dmp_egle _pc_q amlqgqrgle md _ kgvrspc md amrrmlummbq, ugjjmuq, mp kcqosgrc ugrf _ fgef
tmjskc md fc_jrfw dmjg_ec (USFWS 2010c).

Csaimmq dmp_ec npgk_pgjw `w ejc_lgle glqcarq dpmk tcecr_rgml, `sr rfcw k_w _jqm a_nrspc djwgle
glqcarq mp qk_jj tcprc`p_rcq qsaf _q rpcc dpmeq _lb jgx_pbq (Hsefcq 1999). Tfcw qncag_jgxc ml
pcj_rgtcjw j_pec gltcprc`p_rc npcw, glajsbgle a_rcpngjj_pq (Lcngbmnrcp_ qn.), i_rwbgbq (Tcrrgemlggb_c
qn.), aga_b_q (Cga_bgb_c qn.), _lb ep_qqfmnncpq (C_cjgdcp_ qn.)(L_wkml cr _j. 1997). Mglmp npcw
glajsbcq `ccrjcq (Cmjcmnrcp_ qn.), bp_emldjgcq (Obml_r_ qn.), np_wgle k_lrgq (M_lrgb_c qn.), djgcq
(Dgnrcp_ qn.), qngbcpq (Ap_lc_c qn.), `srrcpdjgcq (Lcngbmnrcp_ qn.), a_bbgq djgcq (Tpgafmnrcp_ qn.),
apgaicrq (Gpwjjgb_c qn.), ugjb `cppgcq, _lb `gpb ceeq _lb wmsle (L_wkml cr _j. 1997, Hsefcq
1999). Ppcw qncagcq amknmqgrgml t_pgcq ecmep_nfga_jjw. Tfcgp `pccbgle qc_qml k_w `c rgkcb rm
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amglagbc ugrf msr`pc_iq md glqcar qncagcq, n_prgasj_pjw rclr a_rcpngjj_pq (Hsefcq 1999, USFWS
2001_) mp aga_b_q (Jmflqml cr _j. 2007, H_jrcpk_l 2009).
Csaimmq qnclb rfc uglrcp gl Smsrf Akcpga_, c_qr md rfc Albcq, npgk_pgjw qmsrf md rfc Ak_xml
B_qgl gl qmsrfcpl Bp_xgj, P_p_es_w, Upses_w, c_qrcpl Bmjgtg_, _lb lmprfcpl Apeclrgl_ (Efpjgaf cr
_j. 1992, AOU 1998, Jmflqml cr _j. 2008`). Tfc qncagcq _q _ ufmjc uglrcpq gl ummbw tcecr_rgml
`mpbcpgle dpcqf u_rcp gl rfc jmuj_lbq rm 1,500 k (4,921 dr), glajsbgle bclqc qaps`, bcagbsmsq
`pm_bjc_d dmpcqr, e_jjcpw dmpcqr, qcamlb_pw dmpcqr, qs`fskgb _lb qaps` dmpcqr, _lb _pgb _lb
qckg_pgb dmpcqr cbecq (Hsefcq 1999). Wglrcpgle f_`gr_r md rfc asaimm gq nmmpjw ilmul.

Cuckoo Population Dynamics, Status, and Distribution 

Sglac 1980, qr_rcugbc qsptcwq dpmk Ncu Mcvgam, Apgxml_, _lb C_jgdmplg_ glbga_rc _l mtcp_jj
cqrgk_rcb 52 ncpaclr bcajglc ugrf lsk`cpq rmm jmu rm cqr_`jgqf rpclbq dpmk Ib_fm, Mmlr_l_,
Ur_f, Nct_b_, _lb Cmjmp_bm. Tpclb gldmpk_rgml gq _jqm j_aigle dpmk ucqr Tcv_q _lb Mcvgam.
Ycjjmu-`gjjcb asaimm f_q `ccl cvrgpn_rcb _q _ `pccbgle `gpb gl W_qfglerml, Opceml, _lb Bpgrgqf
Cmjsk`g_ (USFWS 2011`). Cmkn_pgqmlq md fgqrmpga _lb asppclr gldmpk_rgml qseecqr rf_r rfc
ucqrcpl wcjjmu-`gjjcb asaimm�q p_lec _lb nmnsj_rgml lsk`cpq f_tc bcajglcb qs`qr_lrg_jjw _apmqq
ksaf md rfc ucqrcpl U.S. mtcp rfc n_qr 50 wc_pq.

Ajrfmsef rfc mtcp_jj nmnsj_rgml qgxc md rfgq qncagcq pck_glq j_pec, ucqrcpl nmnsj_rgmlq gl k_lw
_pc_q f_tc bcapc_qcb bp_k_rga_jjw. M_hmp bcajglcq _kmle ucqrcpl nmnsj_rgmlq gl rfc 20rf
aclrspw _pc _rrpg`srcb rm f_`gr_r jmqq _lb dp_ekclr_rgml. Ajrfmsef mlac amlqgbcpcb _ amkkml
lcqrcp gl Apgxml_ pgtcp `mrrmkq, dcucp rf_l 50 n_gpq ucpc cqrgk_rcb npcqclr gl rfc qr_rc gl rfc
c_pjw 1990q. Tfc epc_rcqr bcajglcq f_tc `ccl gl C_jgdmplg_, dpmk _l cqrgk_rcb 15,000 n_gpq gl rfc
j_rc 19rf aclrspw rm _ dcu bmxcl n_gpq `w rfc kgb-1980q (Ncu Mcvgam P_prlcpq gl Fjgefr 2014).

B_qcb ml fgqrmpga _aamslrq, rfc qncagcq u_q ugbcqnpc_b _lb jma_jjw amkkml gl C_jgdmplg_ _lb
Apgxml_, jma_jjw amkkml gl _ dcu pgtcp pc_afcq gl Ncu Mcvgam, jma_jjw amkkml gl Opceml _lb
W_qfglerml, eclcp_jjw jma_j _lb slamkkml gl qa_rrcpcb bp_gl_ecq md rfc _pgb _lb qckg_pgb
nmprgmlq md ucqrcpl Cmjmp_bm, ucqrcpl Wwmkgle, Ib_fm, Nct_b_, _lb Ur_f, _lb npm`_`jw
slamkkml _lb jma_j gl Bpgrgqf Cmjsk`g_ (USFWS 2011`). Tfc j_pecqr pck_glgle `pccbgle
_pc_q _pc gl qmsrfcpl _lb aclrp_j C_jgdmplg_, Apgxml_, _jmle rfc Rgm Gp_lbc gl Ncu Mcvgam, _lb
gl lmprfucqrcpl Mcvgam (USFWS 2010c). Tfc asppclr `pccbgle nmnsj_rgml gq jmu, ugrf
cqrgk_rcq md _nnpmvgk_rcjw 350 rm 495 n_gpq lmprf md rfc Mcvga_l `mpbcp _lb _lmrfcp 330 rm 530
n_gpq gl Mcvgam dmp _ rmr_j md 680 rm 1,025 `pccbgle n_gpq (USFWS 2010c).

Il Ncu Mcvgam, rfc qncagcq u_q fgqrmpga_jjw p_pc qr_rcugbc, `sr amkkml gl pgn_pg_l _pc_q _jmle
rfc Pcamq Rgtcp _lb Rgm Gp_lbc, _q ucjj _q slamkkml rm amkkml jma_jjw _jmle nmprgmlq md rfc
Ggj_, S_l Fp_lagqam, _lb S_l Js_l Rgtcpq. A pctgcu ml rfc qr_rsq md rfc qncagcq gl Ncu Mcvgam
amlajsbcb rf_r rfc qncagcq umsjb jgicjw bcajglc gl rfc dsrspc bsc rm jmqq md pgn_pg_l ummbj_lbq
(USFWS 2011`). Il rfc c_qrcpl rfgpb md rfc qr_rc, lml-l_rgtc q_jr acb_p f_q npmtgbcb f_`gr_r dmp
_nnpmvgk_rcjw 1,000 n_gpq md wcjjmu-`gjjcb asaimmq gl fgqrmpga_jjw sldmpcqrcb _pc_q (USFWS
2011`). Fcu asaimm qsptcwq f_tc `ccl amlbsarcb ml rfc S_l Js_l Rgtcp (Rcaj_k_rgml 2006;
OSMRE 2014`; USFWS 2013, 2014).
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Nm f_`gr_r a_n_`jc md qsnnmprgle asaimm gq npcqclr ugrfgl rfc N_t_hm Mglc Lc_qc Apc_ mp
Pgl_`crc Pcpkgr Apc_ bsc rm j_ai md pgn_pg_l ummbj_lb f_`gr_rq _lb ncpcllg_j u_rcp pcqmspacq
(BNCC 2012`). Smkc k_pegl_jjw qsgr_`jc f_`gr_r dmp wcjjmu-`gjjcb asaimm maaspq gl rfc FCPP
Lc_qc Apc_ _jmle rfc pgn_pg_l tcecr_rgml _pmslb Mmpe_l L_ic _lb ugrfgl rfc q_jr acb_p
tcecr_rgml ugrfgl rfc DFADA (AECOM 2013b). Ajmle rfc PNM rp_lqkgqqgml jglc ROWq,
_pc_q gbclrgdgcb _q nmrclrg_jjw a_n_`jc md qsnnmprgle wcjjmu-`gjjcb asaimm f_`gr_r ucpc gbclrgdgcb
lc_p rfc Rgm Pscpam, S_l Js_l Rgtcp, _lb _r Mmpe_l L_ic. E_af md rfcqc _pc_q ucpc amlqgbcpcb
rm `c k_pegl_j f_`gr_r _q gr maaspq gkkcbg_rcjw _bh_aclr rm _pc_ _ddcarcb `w lmgqc _lb bgqrsp`_lac
_lb amlqgqrcb md _ bclqc, jmu-epmugle Rsqqg_l mjgtc rpccq mp q_jr acb_p. Adrcp rgk`cpgle, rfcqc
_pc_q j_ai rfc mtcpqrmpw qrpsarspc rf_r asaimm sqs_jjw npcdcpq. Ssgr_`jc f_`gr_r _jmle rfc S_l Js_l
Rgtcp _lb Mmpe_l L_ic ucpc qs`hcar rm npmrmamj qsptcwq gl Jslc _lb Jsjw 2012 (M_ppml 2012`).
Nm wcjjmu-`gjjcb asaimmq ucpc gbclrgdgcb bspgle rfmqc qsptcwq.

Hmuctcp, asaimmq f_tc `ccl bmaskclrcb _q maasppgle _jmle rfc S_l Js_l Rgtcp dpmk N_t_hm
Rcqcptmgp rm rfc Apgxml_ qr_rc jglc (Ncu Mcvgam P_prlcpq gl Fjgefr 2014). Sr_dd dpmk rfc BLM,
F_pkglerml Fgcjb Oddgac, f_tc bmaskclrcb rfgq qncagcq _r dgtc md rfcgp S_l Js_l Rgtcp n_pacjq
bspgle 2002 _lb 2003 qsptcwq `cruccl rfc Hme`_ai _lb Bjmmkdgcjb, Ncu Mcvgam. Tfc ajmqcqr
nmrclrg_j f_`gr_r dmp rfgq qncagcq u_q bmaskclrcb _jmle rfc S_l Js_l Rgtcp (Eamqnfcpc 2011).
Annpmvgk_rcjw 6,726 _apcq md nmrclrg_jjw qsgr_`jc asaimm f_`gr_r u_q gbclrgdgcb ugrfgl rfc
Dcnmqgrgml Apc_ (AECOM 2013`, 2014).
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ENVIRONMENTAL BASELINE

Ulbcp qcargml 7(_)(2) md rfc ESA, ufcl amlqgbcpgle rfc cddcarq md rfc _argml ml dcbcp_jjw jgqrcb
qncagcq, rfc Scptgac gq pcosgpcb rm r_ic glrm amlqgbcp_rgml rfc cltgpmlkclr_j `_qcjglc.
Rcesj_rgmlq gknjckclrgle rfc ESA (50 CFR 402.02) bcdglc cltgpmlkclr_j `_qcjglc _q rfc n_qr
_lb npcqclr gkn_arq md _jj Fcbcp_j, Sr_rc, mp npgt_rc _argmlq _lb mrfcp fsk_l _argtgrgcq gl rfc
_argml _pc_; rfc _lrgagn_rcb gkn_arq md _jj npmnmqcb Fcbcp_j _argmlq gl rfc _argml _pc_ rf_r f_tc
_jpc_bw slbcpemlc dmpk_j mp c_pjw qcargml 7 amlqsjr_rgml; _lb rfc gkn_ar md Sr_rc _lb npgt_rc
_argmlq rf_r _pc amlrcknmp_lcmsq ugrf rfc amlqsjr_rgml gl npmacqq. Ajj npmhcarq npctgmsqjw `sgjr
mp amlqsjrcb ml, _lb rfmqc Sr_rc, Tpg`_j, mp npgt_rc npmhcarq npcqclrjw `cgle `sgjr mp amlqgbcpcb
rf_r bcnjcrc u_rcp dpmk rfc S_l Js_l Rgtcp `_qgl _pc gl rfc Eltgpmlkclr_j B_qcjglc dmp rfgq
npmnmqcb _argml. Tfc cltgpmlkclr_j `_qcjglc bmcq lmr glajsbc rfc cddcarq md rfc _argml slbcp
pctgcu, mljw _argmlq rf_r f_tc maasppcb npctgmsqjw.

Fcbcp_jjw _srfmpgxcb (mp sl_srfmpgxcb) He-ckgrrgle _argtgrgcq ucpc bgddgasjr rm a_rcempgxc _q
cgrfcp n_pr md rfc cltgpmlkclr_j `_qcjglc mp n_pr md asksj_rgtc cddcarq. Tfcpcdmpc, uc _eepce_rcb
rfmqc glrm rfc cltgpmlkclr_j `_qcjglc. Nskcpmsq _argtgrgcq, l_rsp_j qmspacq, _lb jce_aw qmspacq
f_tc ckgrrcb He gl rfc n_qr mp asppclrjw _lb qmkc md rf_r He f_q t_pgmsqjw bcnmqgrcb gl rfc S_l
Js_l Rgtcp B_qgl mtcp rgkc (EPRI 2014). Sglac rfc qspd_ac _pc_ md u_rcp gq jmu gl rfc S_l Js_l
Rgtcp B_qgl, _jkmqr _jj He bcnmqgrgml d_jjq ml j_lb, npgk_pgjw _q cjckclr_j mp gmlga kcpaspw. Tfc
bcnmqgrcb He cgrfcp ct_bcq `_ai rm rfc _rkmqnfcpc mp qcoscqrcpq rm qmgj. Otcp rgkc, ufcl
mtcpj_lb djmu r_icq nj_ac, qmgj gq cpmbcb dpmk rfc a_rafkclr qspd_ac _lb a_ppgcq _bqmp`cb He
(c.e., He gmlq; EPRI 2014) ugrf gr rm rfc pgtcp. A`msr 0.1 ncpaclr md gmlga bcnmqgrcb gl rfc
u_rcpqfcb clrcpq qspd_ac u_rcpq (EPRI 2014). Bca_sqc md rfc pcj_rgtcjw j_pec _kmslr md He
bcnmqgrcb rm S_l Js_l Rgtcp B_qgl qmgjq dpmk jma_j, pcegml_j _lb ejm`_j qmspacq, He gl u_rcp _lb
dgqf _pc qjmu rm pcqnmlb rm af_lecq gl He bcnmqgrgml, glajsbgle pcbsargmlq (EPRI 2014). Tfsq,
He ckgqqgml _lb bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl rf_r k_w f_tc maasppcb gl rfc n_qr, _lb
k_w amlrglsc rm _ddcar rfc jgqrcb qncagcq _lb apgrga_j f_`gr_r rmb_w, mp ugjj _ddcar rfc jgqrcb qncagcq
_lb f_`gr_r gl rfc dsrspc _pc amlqgbcpcb _q n_pr md rfc cltgpmlkclr_j `_qcjglc.

Tfc EPRI (2014) kmbcj npcbgarq ep_bs_jjw pgqgle He amlaclrp_rgmlq gl u_rcp _lb dgqf rgqqsc
`ca_sqc rfc u_rcpqfcb f_q lmr wcr pc_afcb cosgjg`pgsk ugrf rfc p_rc md _rkmqnfcpga bcnmqgrgml
rfc u_rcpqfcb f_q `ccl pcacgtgle. Mmbcjcb pcbsargmlq gl He ckgqqgmlq (ugrf amlampb_lr
af_lecq gl He bcnmqgrgml, rp_lqnmpr, kcrfwj_rgml, _lb `gm_aasksj_rgml) _jqm lctcp cvaccbcb _
0.2 ncpaclr pcbsargml gl Cmjmp_bm ngickgllmu rgqqsc `spbclq ugrfgl rfc 85-wc_p kmbcj
qgksj_rgml ncpgmb (EPRI 2014). Tfcpcdmpc, cvacnr dmp He bcnmqgrgml _qqmag_rcb ugrf rfc
npmnmqcb _argml, uc af_p_arcpgxc He bcnmqgrgml dpmk n_qr _lb asppclr _argtgrgcq _lb He
bcnmqgrgml dpmk lml-USA qmspacq (c.e., E_qr Aqg_) gl rfc S_l Js_l Rgtcp B_qgl _jj _q n_pr md rfc
cltgpmlkclr_j `_qcjglc (_lb bm lmr qcn_p_rc gr dsprfcp glrm asksj_rgtc cddcarq). Il npcn_pgle rfgq
BO, uc ct_js_rcb rfc bgpcar _lb glbgpcar cddcarq md rfc npmnmqcb _argml _lb _bbcb rfmqc cddcarq rm
rfc cltgpmlkclr_j `_qcjglc (qcc 50 CFR 402.02).

FACTORS AFFECTING LISTED SPECIES AND CRITICAL HABITAT IN ACTION AREA

Tfc S_l Js_l Rgtcp gq _ rpg`sr_pw rm rfc Cmjmp_bm Rgtcp _lb bp_glq _ `_qgl md _nnpmvgk_rcjw
25,000 kg2 (65,000 ik2) jma_rcb gl Cmjmp_bm, Ncu Mcvgam, Ur_f, _lb Apgxml_ (BOR 2002).
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Fpmk grq mpgeglq gl rfc S_l Js_l Mmslr_glq md qmsrfucqrcpl Cmjmp_bm (_r _l cjct_rgml cvaccbgle
13,943 dr; 4,250 k), rfc pgtcp djmuq ucqru_pb rfpmsef Ncu Mcvgam, Cmjmp_bm, _lb glrm L_ic
Pmucjj, Ur_f. Tfc k_hmpgrw md u_rcp rf_r dccbq rfc 345 kg (570 ik) md pgtcp gq dpmk rfc
kmslr_glq md Cmjmp_bm. Fpmk _ u_rcp pcqmspacq ncpqncargtc, rfc _pc_ md gldjsclac dmp rfc
npmnmqcb _argml `ceglq _r rfc gldjmu _pc_q md N_t_hm Rcqcptmgp _lb cvrclbq ucqr dpmk N_t_hm
D_k _nnpmvgk_rcjw 224 kg (359 ik) _jmle rfc S_l Js_l Rgtcp rm L_ic Pmucjj. Rcaj_k_rgml
mncp_rcq _lb k_glr_glq N_t_hm D_k (BOR 2002). N_t_hm D_k pcesj_rcq pgtcp djmuq, npmtgbcq
djmmb amlrpmj, _lb amlrpg`srcq rm pcapc_rgml_j _lb dgqfcpw _argtgrgcq (BOR 2002). Tfc k_hmp
ncpcllg_j rpg`sr_pgcq `cjmu N_t_hm D_k _pc rfc Algk_q, L_ Pj_r_, _lb M_lamq Rgtcpq, _lb
MaEjkm Cpcci (Fgespc 6). Il _bbgrgml, lskcpmsq cnfckcp_j _ppmwmq _lb u_qfcq rf_r amlrpg`src
jgrrjc djmu `sr j_pec qcbgkclr jm_bq rm rfc S_l Js_l Rgtcp maasp. Tfc Cf_am Rgtcp gq _l
glrcpkgrrclr rpg`sr_pw rm rfc S_l Js_l Rgtcp rf_r n_qqcq hsqr rm rfc ucqr md N_t_hm Mglc _lb
FCPP.

Rcaj_k_rgml (BOR 2006) bcqapg`cb, gl grq Fgl_j Eltgpmlkclr_j Ikn_ar Sr_rckclr dmp N_t_hm
Rcqcptmgp Oncp_rgmlq, af_lecq gl `gmbgtcpqgrw _qqmag_rcb ugrf rfc fgqrmpga_j S_l Js_l Rgtcp rf_r
maasppcb _drcp glqr_jj_rgml md N_t_hm D_k (1957-1962). Tfc pcqcptmgp nfwqga_jjw _jrcpcb rfc S_l
Js_l Rgtcp _lb qsppmslbgle rcpp_gl _lb kmbgdgcb rfc n_rrcpl _lb os_jgrw md djmuq bmulqrpc_k
(Hmjbcl 1999; BOR 2002, 2006, 2008; USFWS 2006). Sgkgj_p rm pgtcpq bmulqrpc_k md mrfcp
b_k mncp_rgmlq gl rfc qmsrfucqrcpl Ulgrcb Sr_rcq, rfc S_l Js_l Rgtcp `cjmu rfc b_k `ca_kc
ajc_pcp bsc rm qcbgkclr pcrclrgml, _lb bmulqrpc_k u_rcp `ca_kc amjbcp, `ca_sqc u_rcp u_q
pcjc_qcb dpmk bccn gl rfc pcqcptmgp. Ajj qncagcq md nj_lrq _lb _lgk_jq rf_r cvgqrcb _jmle rfc pgtcp
af_llcj ucpc _ddcarcb rm t_pwgle bcepccq (BOR 2006?). Tfc bgqpsnrgml md l_rsp_j n_rrcplq md
djmu a_sqcb af_lecq rm rfc tcecr_rgml _jmle rfc pgtcp`_liq `w _jrcpgle rfc npctgmsqjw cqr_`jgqfcb
amlbgrgmlq slbcp ufgaf rfc nj_lrq pcnpmbsacb _lb qsptgtcb. Cmknmslbgle rfcqc af_lecq f_q
`ccl rfc glrclrgml_j _lb lml-glrclrgml_j glrpmbsargml md lml-l_rgtc qncagcq md dgqf rf_r amkncrc
ugrf _lb npcw ml l_rgtc qncagcq (BOR 2002).

Pj_r_lg_ _lb Ymsle (1989) qskk_pgxcb fgqrmpga dgqf amjjcargmlq gl rfc S_l Js_l Rgtcp bp_gl_ec
rf_r glbga_rc rf_r Cmjmp_bm ngickgllmu mlac glf_`grcb pc_afcq _`mtc uf_r gq lmu N_t_hm D_k
_lb Rcqcptmgp lc_p Rmq_, Ncu Mcvgam (lmu glslb_rcb `w N_t_hm Rcqcptmgp). Tfc apc_rgml md
L_ic Pmucjj _lb N_t_hm Rcqcptmgp pcqsjrcb gl rfc bgpcar jmqq md _nnpmvgk_rcjw 161 ik (100 kg)
md S_l Js_l Rgtcp f_`gr_r dmp rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp (Hmjbcl 2000).
Sglac ajmqspc md N_t_hm D_k gl 1963, rfc _aamkn_lwgle dgqf cp_bga_rgml npmep_k, nfwqga_j
af_lecq _qqmag_rcb ugrf rfc b_k, _lb `_ppgcpq rm kmtckclr, ugjb Cmjmp_bm ngickgllmu f_tc
`ccl cjgkgl_rcb dpmk rfc snncp S_l Js_l Rgtcp snqrpc_k md N_t_hm D_k. Il _bbgrgml rm rfc
af_lecq a_sqcb rm rfc pgtcp `w b_k mncp_rgmlq, rfcpc ucpc af_lecq rm fmu lc_p`w j_lbq ucpc
sqcb (BOR 2002). Ippge_rgml u_rcp npmtgbcb `w N_t_hm D_k amlrpg`srcb rm j_pec _epgasjrsp_j
bctcjmnkclrq gl rfgq _pgb pcegml (A`cjj 1990; Bj_laf_pb cr _j. 1993; Tfmk_q cr _j. 2008).

N_t_hm Rcqcptmgp qrmpcq u_rcp dmp rfc N_t_hm Ilbg_l Ippge_rgml Ppmhcar (NIIP), rfc H_kkmlb
Ippge_rgml Ppmhcar, _lb t_pgmsq kslgagn_j _lb glbsqrpg_j sqcq k_igle gr nmqqg`jc rm lc_pjw bms`jc
rfc _kmslr md gppge_rgml gl rfc `_qgl. Ar npcqclr, rfc NIIP bgtcprq _l _lls_j _tcp_ec md
_nnpmvgk_rcjw 160,000 AFY dpmk rfc pcqcptmgp dmp gppge_rgml qmsrf md F_pkglerml (BOR 2002).
Il rfc dsrspc, rfc sqc md S_l Js_l Rgtcp u_rcp gq cvncarcb rm _nnpmvgk_rcjw bms`jc (BOR 2002).
Tfcqc bck_lbq ugjj dsprfcp _ddcar rfc pgtcp _lb rfc l_rgtc qncagcq bcnclbclr ml rfc pgtcp `mrf
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bgpcarjw, rfpmsef djmu bgtcpqgmlq, _lb glbgpcarjw, rfpmsef af_lecq gl u_rcp os_jgrw, _q _ pcqsjr md
rfc rp_lqnmpr_rgml md qcbgkclr, kcr_jq, q_jrq, ncqrgagbcq, _lb lsrpgclrq dpmk gppge_rcb j_lbq
rfpmsef qccn_ec _lb pcrspl djmuq (Bj_laf_pb cr _j. 1993; BOR 2002; Tfmk_q cr _j. 2008). Il
_bbgrgml rm rfc cddcarq md N_t_hm D_k _lb Rcqcptmgp, mtcp rfc j_qr aclrspw rfc S_l Js_l Rgtcp f_q
`ccl bgtcprcb dmp _ t_pgcrw md sqcq, pcqsjrgle gl _ t_pgcrw md pcrspl djmuq rm rfc pgtcp, glajsbgle
t_pgmsqjw-rpc_rcb kslgagn_j u_qrcu_rcp, glbsqrpg_j u_qrcu_rcp, _lb sp`_l _lb l_rsp_j qrmpku_rcp
pslmdd _lb qccn_ec (A`cjj 1990; BIA 1999; USFWS 2009).

Ajrfmsef rfcpc _pc gkn_arq rm rfc pgtcp camqwqrck dpmk b_k amlqrpsargml grqcjd, b_kq f_tc k_lw
gkn_arq rf_r amlrglsc _drcp rfc qrpsarspc gq amknjcrc. D_kq _ddcar rfc nfwqga_j, afckga_j, _lb
`gmjmega_j amknmlclrq md _ qrpc_k camqwqrck (Wgjjg_kq _lb Wmjk_l 1984; USFWS 1998, 2002;
Cmjjgcp cr _j. 2000; Mscjjcp _lb M_pqf 2002). Smkc md rfcqc cddcarq glajsbc _ af_lec gl u_rcp
rckncp_rspc, _ pcbsargml gl j_rcp_j af_llcj kgep_rgml, af_llcj qamspgle, `jmai_ec md dgqf n_qq_ec,
rp_lqdmpk_rgml md pgtcpglc f_`gr_r glrm j_ic f_`gr_r, af_llcj l_ppmugle, af_lecq gl rfc pgn_pg_l
amkkslgrw, bgkglgqfcb nc_i djmuq, af_lecq gl rfc rgkgle md fgef _lb jmu djmuq, _lb _ jmqq md
amllcargtgrw `cruccl rfc pgtcp _lb grq djmmb nj_gl (c.e., Sfcpp_pb _lb Epqiglc 1991; Pmucp cr _j.
1996; Kmlbmjd 1997; Cmjjgcp cr _j. 2000; Pmjxgl _lb Rmmb 2000; Sfgcjbq cr _j. 2000). Od rfcqc,
af_lecq gl u_rcp rckncp_rspc, u_rcp bcnjcrgmlq, `jmai_ec md dgqf n_qq_ec, rp_lqdmpk_rgml md
pgtcpglc f_`gr_r, af_lecq gl rfc rgkgle _lb k_elgrsbc md fgef _lb jmu djmuq, _lb af_lecq gl
af_llcj kmpnfmjmew, _lb u_rcp os_jgrw _pc bgqasqqcb gl epc_rcp bcr_gj `cjmu. Tfc amlbgrgmlq
`cjmu, njsq lmll_rgtc qncagcq npcb_rgml _lb amkncrgrgml _btcpqcjw _ddcar `mrf clb_lecpcb dgqfcq
_lb rfcgp apgrga_j f_`gr_r gl rfc S_l Js_l Rgtcp.

Water temperature 

Bcjmu N_t_hm D_k, qskkcp u_rcp rckncp_rspcq _pc amjbcp _lb uglrcp u_rcp rckncp_rspcq _pc
u_pkcp rf_l rfc npc-b_k amlbgrgml. Tfc dgpqr 10 ik (6.2 kg) `cjmu rfc b_k f_tc qs`qr_lrg_jjw
pcbsacb qsqnclbcb qcbgkclr amlaclrp_rgmlq, pcqsjrgle gl rfc ajc_pcqr u_rcp md _lw pc_af (Mgjjcp
_lb Pr_aci 2000). Cmjmp_bm ngickgllmu _pc asppclrjw dmslb dpmk lc_p rfc amldjsclac md rfc
Algk_q Rgtcp bmulqrpc_k rm L_ic Pmucjj, _jrfmsef rckncp_rspcq gl rfc snncp pc_af md rfgq _pc_
k_w `c amjbcp rf_l rfc qncagcq npcdcpq (Dspqr _lb Fp_lqqcl 2014).

Tfc amjb u_rcp pcjc_qcb dpmk N_t_hm Rcqcptmgp jgkgrq rfc nmrclrg_j qn_ulgle f_`gr_r md rfc
clb_lecpcb dgqfcq gl rfc S_l Js_l Rgtcp (Hmjbcl 1999; Csrjcp 2006; L_k_pp_ 2007). Ppgmp rm
b_k amlqrpsargml, u_rcp rckncp_rspcq _r Apafsjcr_ (_nnpmvgk_rcjw 10 ik [6.1 kg\ `cjmu rfc
b_k) ucpc _`mtc rfc rfpcqfmjb qn_ulgle rckncp_rspc md 20~ C (68~ F) dmp _nnpmvgk_rcjw rum
kmlrfq (Hmjbcl 1999). B_qcb ml asksj_rgtc bcepcc-b_wq, qn_ulgle amsjb f_tc maasppcb _r
Apafsjcr_ `w Jsjw 11 c_af wc_p npgmp rm b_k ajmqspc (L_k_pp_ 2007). Sglac b_k amlqrpsargml,
u_rcp rckncp_rspc _r rf_r qgrc gq p_pcjw mtcp 15~ C (59~ F) _lb gq rmm amjb dmp qsaacqqdsj Cmjmp_bm
ngickgllmu qn_ulgle (Hmjbcl 1999, Csrjcp 2006, L_k_pp_ 2007). Tfc rfpcqfmjb rckncp_rspcq
dmp qn_ulgle _r Sfgnpmai (_nnpmvgk_rcjw 125 ik [78 kg\ `cjmu rfc b_k) maasp _`msr rum ucciq
j_rcp ml _tcp_ec rf_l npgmp rm b_k amlqrpsargml (Hmjbcl 1999, L_k_pp_ 2007). Sn_ulgle gq
sljgicjw rm maasp dpmk N_t_hm D_k rm rfc amldjsclac md rfc Algk_q Rgtcp (_nnpmvgk_rcjw 72 ik
[45 kg\ `cjmu rfc b_k) _lb k_w _jqm `c bcj_wcb dmp rum ucciq mp kmpc dpmk rfc amldjsclac
ugrf rfc Algk_q Rgtcp bmul rm Sfgnpmai, Ncu Mcvgam (L_k_pp_ 2007).
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W_rcp rckncp_rspcq lc_p Sfgnpmai `cdmpc rfc amlqrpsargml md N_t_hm D_k ucpc _`mtc 20~ C (68~
F) dpmk _nnpmvgk_rcjw kgb-Jslc slrgj kgb-Scnrck`cp (Hmjbcl 1999). Ppmhcarcb rckncp_rspcq _r
Sfgnpmai dpmk 1993-1996 ucpc _`mtc 20~ C (68~ F) dmp kmpc rf_l mlc kmlrf (Asesqr) (Hmjbcl
1999). Bca_sqc dgqf _pc amjb-`jmmbcb, rfcgp kcr_`mjgqk _lb epmurf _pc bcnclbclr snml u_rcp
rckncp_rspc. Tfc _kmslr md dmmb c_rcl, _qqgkgj_rgml cddgagclaw, _lb rgkc rm qcvs_j k_rspgrw _pc
j_pecjw emtcplcb `w u_rcp rckncp_rspc (L_ejcp cr _j. 1977). Cmjb u_rcp rwnga_jjw bcapc_qcq dmmb
amlqsknrgml, _qqgkgj_rgml cddgagclaw, _lb epmurf p_rc, _lb glapc_qcq rfc rgkc rm qcvs_j k_rspgrw
(L_ejcp cr _j. 1977).

Dctcjmnkclr rgkc md Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp ck`pwmq gq gltcpqcjw pcj_rcb rm
rckncp_rspc, _lb qsptgt_j gq pcbsacb _r rckncp_rspcq rf_r bcn_pr dpmk 20~ C (68~F) (Bsjijcw cr _j.
1981, H_kk_l 1982, Bcqrecl 2008). M_pqf (1985) dmslb rf_r dmp p_xmp`_ai qsaicpq, rgkc rm
nc_i f_raf u_q lglc b_wq _r 15~C (59~F) _lb 3.5 b_wq _r 25~C (77~F) _lb rf_r rfc ncpaclr md ceeq
f_rafcb u_q fgefcqr _r 20~C (68~F). Bcqrecl (2008) dmslb rf_r d_qrcqr epmurf md p_xmp`_ai
qsaicp maasppcb _r 25.5~C (77.9~F). F_qr j_pt_j epmurf k_w `c jglicb rm fgefcp qsptgt_j p_rcq
`ca_sqc rfc d_qrcp rfc j_pt_j dgqf epmu, rfc jcqq rgkc rfcw _pc fgefjw qsqacnrg`jc rm npcb_rgml.

Ajj Cmjmp_bm ngickgllmu ceeq rcqrcb bgcb _r glas`_rgml rckncp_rspcq md 15~C (59~F) mp jmucp,
_lb qsptgt_j _lb f_rafgle qsaacqq ucpc k_vgkgxcb lc_p 20~ C (68~ F) (M_pqf 1985). Bcqrecl
_lb Wgjjg_kq (1994) dmslb _ pcj_rgtcjw ugbc p_lec md _aacnr_`jc glas`_rgml rckncp_rspcq _`mtc
18~C (64.4 ~F). Il _bbgrgml, Bcqrecl cr _j. (2006) dmslb rf_r c_pjw f_rafgle Cmjmp_bm
ngickgllmu j_pt_c gl rfc Gpccl Rgtcp ucpc _jkmqr rugac rfc qgxc md j_rc f_rafgle mlcq `ca_sqc
rfcw f_b kmpc rgkc rm epmu.

Bca_sqc rfc amk`gl_rgml md _ qsgr_`jc qn_ulgle `_p (_l _pc_ md qcbgkclr-dpcc am``jcq) _lb
qsgr_`jc rckncp_rspcq maasp jmu ml rfc S_l Js_l Rgtcp _r rfc Mgvcp, rfcpc gq _ epc_rcp af_lac rf_r
j_pt_j dgqf ugjj bpgdr glrm L_ic Pmucjj _lb `c jmqr dpmk rfc nmnsj_rgml. Dsbjcw _lb Pj_r_lg_
(2000) dmslb rf_r bpgdrgle j_pt_j Cmjmp_bm ngickgllmu umsjb `c rp_lqnmprcb dpmk rfc Mgvcp
Apc_ rm L_ic Pmucjj gl _q jgrrjc _q rfpcc b_wq. Fmp rfmqc j_pt_j dgqf lmr a_ppgcb glrm L_ic Pmucjj,
_ bcj_w gl qn_ulgle (ufgaf pcbsacq rfc _kmslr md rgkc YOY f_tc rm epmu `cdmpc uglrcp) _lb
mtcp_jj amjbcp u_rcp rckncp_rspcq (pcqsjrgle gl qjmucp epmurf) amsjb jc_b rm qk_jjcp, jcqq dgr
YOY _lb pcbsac qsptgt_j. Tfcpc gq qncasj_rgml rf_r rfc j_pec tmjskc md amjb u_rcp gl rfc snncp
Gpccl Rgtcp k_w `c _ k_hmp pc_qml ufw j_pt_j Cmjmp_bm ngickgllmu bpgdr qm d_p bmulqrpc_k
(Hmjbcl 2000). Tfc q_kc n_rrcpl k_w _jqm maasp ml rfc S_l Js_l Rgtcp.

Cmjb u_rcp pcjc_qcb dpmk N_t_hm D_k f_q _ddcarcb p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu
gl _ lsk`cp md u_wq. W_rcp rckncp_rspcq rf_r ucpc mlac qsgr_`jc dmp qn_ulgle dmp Cmjmp_bm
ngickgllmu lc_p Apafsjcr_ _pc lm jmlecp qsgr_`jc, _lb, gd qn_ulgle ucpc rm maasp lc_p Sfgnpmai,
gr umsjb `c bcj_wcb `w _nnpmvgk_rcjw rum ucciq amkn_pcb rm npc-b_k amlbgrgmlq _lb rfcpc`w
bcqwlagle rfc nfclmjmew md rfcgp ckcpeclac bspgle ncpgmbq md _nnpmnpg_rc dmmb pcqmspacq. A
bcj_w gl qn_ulgle pcbsacq rfc _kmslr md rgkc rf_r j_pt_j dgqf f_tc rm epmu `cdmpc uglrcp, _lb
amjbcp rckncp_rspcq pcbsac epmurf p_rc, glapc_qgle rfc _kmslr md rgkc rf_r rfc j_pt_j dgqf _pc
fgefjw qsqacnrg`jc rm npcb_rgml.
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Blockage of fish passage 

Lgic mrfcp k_hmp b_kq ml rfc Cmjmp_bm Rgtcp _lb grq rpg`sr_pgcq, N_t_hm D_k `jmaicb _jj dgqf
n_qq_ec. Wfgjc l_rgtc dgqf mlac amsjb kmtc slgkncbcb dpmk rfc S_l Js_l Rgtcp glrm rfc
Cmjmp_bm Rgtcp _lb grq rpg`sr_pgcq, rfcw _pc lmu amldglcb rm _ pcj_rgtcjw qfmpr pc_af md 362 ik
(225 kg) `cruccl L_ic Pmucjj _lb N_t_hm D_k. R_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu
rf_r k_w f_tc `ccl rp_nncb _`mtc rfc pcqcptmgp f_tc _jj bgcb mp ucpc igjjcb bspgle rpc_rkclr ugrf
pmrclmlc (Ojqml 1962, Hmjbcl 1999). Il _bbgrgml rm rfc k_hmp b_kq, rfc bgtcpqgml qrpsarspcq
amlqrpsarcb gl rfc S_l Js_l Rgtcp f_tc _jqm apc_rcb `_ppgcpq rm dgqf n_qq_ec.

D_kq f_tc dp_ekclrcb p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu f_`gr_r rfpmsefmsr rfc
Cmjmp_bm Rgtcp qwqrck. Wgrfgl rfc S_l Js_l Rgtcp, dgqf n_qq_ec u_q mlac gkncbcb `w dgtc
glqrpc_k qrpsarspcq. Olc md rfcqc qrpsarspcq f_q `ccl pckmtcb, rum f_tc `ccl cosgnncb ugrf dgqf
n_qq_ec qrpsarspcq, _lb rum pck_gl _q gkncbgkclrq rm dgqf n_qq_ec dmp n_pr md rfc wc_p bcnclbgle
ml djmu. Hmuctcp, lm pck_glgle qrpsarspcq _pc amknjcrc `_ppgcpq ugrfgl apgrga_j f_`gr_r.

Tfc dgtc gbclrgdgcb bgtcpqgml qrpsarspcq (Csbcg, Hme`_ai, FCPP, SJGS [PNM ucgp\, _lb
Fpsgrj_lb Ippge_rgml C_l_j bgtcpqgmlq) `cruccl F_pkglerml, Ncu Mcvgam, _lb rfc Ur_f qr_rc jglc
ucpc `_ppgcpq rm dgqf n_qq_ec _r acpr_gl djmuq. Wfcl p_bgm rcjckcrpw qrsbgcq ucpc glgrg_rcb ml rfc
S_l Js_l Rgtcp gl 1991, mljw mlc p_bgm-r_eecb Cmjmp_bm ngickgllmu u_q pcampbcb kmtgle
snqrpc_k n_qr mlc md rfc bgtcpqgmlq. Il 1995, _l _bsjr Cmjmp_bm ngickgllmu kmtcb _`mtc rfc
Csbcg Dgtcpqgml _lb rfcl pcrsplcb `_ai bmulqrpc_k (Mgjjcp _lb Pr_aci 2000). Orfcp l_rgtc dgqf
f_b `ccl dmslb rm kmtc cgrfcp snqrpc_k mp bmulqrpc_k mtcp _jj dgtc md rfc ucgpq (Bslrhcp _lb
Bpmmiq 1997, Rwbcl 2000_). Il 2001, Csbcg Dgtcpqgml (RM 142) u_q pckmtcb dpmk rfc pgtcp
_lb Hme`_ai Dgtcpqgml (npctgmsqjw _l c_prf _lb ep_tcj `cpk qrpsarspc), ufgaf f_b rm `c pc`sgjr
ctcpw wc_p, u_q k_bc glrm _ ncpk_lclr qrpsarspc ugrf lml-qcjcargtc dgqf n_qq_ec. Ir gq jgicjw
rf_r Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, _lb mrfcp l_rgtc dgqfcq a_l lcemrg_rc rfc j_bbcp.
Tfc pckmt_j md Csbcg Dgtcpqgml _lb glqr_jj_rgml md rfc dgqf j_bbcp _r Hme`_ai Dgtcpqgml
gknpmtcb _aacqq dmp l_rgtc dgqfcq mtcp _ 24.5 kg (39.4 ik) pc_af md pgtcp.

Ulrgj 2003, rfc PNM Wcgp (RM 166) u_q _jqm _ `_ppgcp rm dgqf n_qq_ec. Bca_sqc md dslbgle _lb
rcaflga_j _qqgqr_lac dpmk rfc SJRRIP _lb mncp_rgml _lb k_glrcl_lac `w rfc N_t_hm N_rgml, rfc
PNM qcjcargtc dgqf j_bbcp u_q amknjcrcb _lb f_q `ccl mncp_rgml_j qglac 2003. Tfgq f_q _jjmucb
n_qq_ec n_qr rf_r qrpsarspc `w Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicpq. Fpmk 2003 � 2007,
65,596 l_rgtc dgqf sqcb rfc n_qq_ec glajsbgle 27 Cmjmp_bm ngickgllmu _lb 21 p_xmp`_ai qsaicpq
(L_P_fgc 2007 gl jgrr). Hmuctcp, rfc FCPP Dgtcpqgml _r RM 163.3 a_l _ar _q _ dgqf `_ppgcp ufcl
rfc amlrpmj e_rc dmp rfc qrpsarspc gq ajmqcb (M_qqjgaf _lb Hmjbcl 1996). A`mtc rfc PNM ucgp, _r
rfc Fpsgrj_lb Ippge_rgml C_l_j Dgtcpqgml (RM 178.5), kmbcj pcqsjrq qseecqr rf_r rfc pmai b_k
qrpsarspc bmcq lmr qgelgdga_lrjw fglbcp dgqf n_qq_ec, cvncar ncpf_nq _r tcpw fgef bgqaf_pecq
(8,000 as`ga dccr ncp qcamlb [adq\ _lb epc_rcp) (Sr_kn _lb Gmjbcl 2005).

Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp a_l nmrclrg_jjw l_tge_rc dpmk L_ic Pmucjj, n_qr rfc
Algk_q Rgtcp, _lb sn rm H_kkmlb Dgtcpqgml D_k, _ rmr_j md _nnpmvgk_rcjw 338 ik (210 kg).

Al _bbgrgml_j n_qq_ec `_ppgcp cvgqrq ufcpc rfc S_l Js_l Rgtcp clrcpq L_ic Pmucjj (Safjcgafcp
_lb Rwbcl 2013). Wfcl L_ic Pmucjj gq lmr dsjj, rfc S_l Js_l Rgtcp f_q af_lecb amspqc _lb
clrcpq L_ic Pmucjj mtcp _ q_lbqrmlc jcbec _lb apc_rcq _l _nnpmvgk_rcjw 30-dmmr-fgef u_rcpd_jj,
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ufgaf npctclrq dgqf dpmk kmtgle snqrpc_k glrm rfc S_l Js_l Rgtcp. Tfgq `_ppgcp gq lmr _`qmjsrc
_q rfc u_rcpd_jj gq maa_qgml_jjw glslb_rcb `w L_ic Pmucjj jctcj djsars_rgmlq bspgle ucrrcp ncpgmbq
(_nnpmvgk_rcjw mlc gl rcl wc_pq, ml _tcp_ec), rcknmp_pgjw _jjmugle dgqf _aacqq. Pgickgllmu _lb
p_xmp`_ai qsaicp rf_r n_qq mtcp rfgq u_rcpd_jj a_llmr pcrspl rm rfc S_l Js_l Rgtcp rm amlrpg`src rm
rfc nmnsj_rgml. Abbgrgml_jjw, j_pt_j dgqf amsjb `c rp_lqnmprcb dpmk rfc Mgvcp Apc_ rm L_ic
Pmucjj gl _q jgrrjc _q 3 b_wq (Dsbjcw _lb Pj_r_lg_ 2000). Ssptcwq amlbsarcb gl 2011 gl rfc S_l
Js_l _pk md L_ic Pmucjj bmaskclrcb `mrf Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp
(Safjcgafcp _lb Rwbcl 2013. R_xmp`_ai qsaicp _pc _`jc rm pcnpmbsac ugrfgl rfc j_ic, `sr
Cmjmp_bm ngickgllmu jgicjw a_llmr. R_xmp`_ai qsaicp r_eecb ml rfc S_l Js_l Rgtcp f_tc
`ccl bmaskclrcb gl rfc snncp Cmjmp_bm Rgtcp, glbga_rgle rf_r qmkc cvaf_lec md glbgtgbs_jq
dpmk rfc S_l Js_l Rgtcp rm rfc snncp Cmjmp_bm Rgtcp rfpmsef L_ic Pmucjj a_l maasp.

Water Diversion and Withdrawal 

Aq bgqasqqcb npctgmsqjw, l_rsp_j djmu pcegkcq _pc cqqclrg_j rm rfc camjmega_j glrcepgrw md j_pec
ucqrcpl pgtcpq (USFWS 1998) _lb dmp rfc k_glrcl_lac mp pcqrmp_rgml md l_rgtc _os_rga
amkkslgrgcq (Lwrjc _lb Pmdd 2004, Ppmnqr _lb Ggbm 2004, Ppmnqr cr _j. 2008). Tfc djmu pcegkc
umpiq gl amlacpr ugrf rfc ecmkmpnfmjmew md rfc `_qgl rm cqr_`jgqf _lb k_glr_gl rfc nfwqga_j,
afckga_j, _lb `gmjmega_j amknmlclrq md _ qrpc_k camqwqrck (Wgjjg_kq _lb Wmjk_l 1984, Ajj_l
1995, USFWS 1998, Cmjjgcp cr _j. 2000, Mscjjcp _lb M_pqf 2002). Dcnjcrgmlq nj_w _ k_hmp pmjc
gl jgkgrgle rfc _kmslr md u_rcp _t_gj_`jc _q nmrclrg_j dgqf f_`gr_r _q ucjj _q dmp _afgctgle rfc
Fjmu Rcamkkclb_rgmlq (Hmjbcl 1999; BOR 2006).

Sgelgdga_lr bcnjcrgmlq _lb pcbgqrpg`srgml md djmuq md rfc S_l Js_l Rgtcp f_tc maasppcb `ca_sqc md
mrfcp k_hmp u_rcp bctcjmnkclr npmhcarq, glajsbgle rfc NIIP _lb rfc S_l Js_l-Cf_k_ Ppmhcar. Ar
rfc asppclr jctcj md bctcjmnkclr, _tcp_ec _lls_j djmuq _r Bjsdd, Ur_f, _jpc_bw f_tc `ccl
bcnjcrcb `w 30 ncpaclr (Hmjbcl 1999). Bw amkn_pgqml, rfc Gpccl _lb Cmjmp_bm Rgtcpq f_tc
`ccl bcnjcrcb _nnpmvgk_rcjw 20 ncpaclr (_r Gpccl Rgtcp) _lb 32 ncpaclr (_r Cgqam), pcqncargtcjw
(Hmjbcl 1999). Tfcqc bcnjcrgmlq f_tc jgicjw amlrpg`srcb rm rfc bcajglc gl Cmjmp_bm ngickgllmu
_lb p_xmp`_ai qsaicp nmnsj_rgmlq (USFWS 1994, 1998). Tm rfc cvrclr rf_r u_rcp gq cvnmprcb
msr md rfc `_qgl (S_l Js_l-Cf_k_ Ppmhcar) mp amlqsknrgtcjw sqcb (c.e., ct_nmp_rgml dpmk dgcjbq,
gppge_rgml a_l_jq, pcqcptmgp qspd_ac) gr gq lmr _t_gj_`jc rm k_glr_gl djmuq ugrfgl rfc pgtcp.
W_rcp bcnjcrgml npmhcarq, glajsbgle Ppmhcar bgtcpqgmlq rf_r ucpc gl cvgqrclac npgmp rm Nmtck`cp
1, 1992, _pc amlqgbcpcb rm `c fgqrmpga bcnjcrgmlq `ca_sqc rfcw maasppcb `cdmpc rfc glgrg_rgml md rfc
SJRRIP. Tfc bcnjcrgmlq _qqmag_rcb ugrf rfc FCPP _lb N_t_hm Mglc _pc amlqgbcpcb fgqrmpga
bcnjcrgmlq _q bgtcpqgml _lb amlqsknrgtc sqc _qqmag_rcb ugrf Pcpkgr 2838 f_tc `ccl n_pr md rfc
`_qgl bcnjcrgmlq qglac rfc 1960q. Hmuctcp, rfc cddcarq md rfmqc bcnjcrgmlq _pc dsjjw amlqgbcpcb gl
rfgq amlqsjr_rgml. Ppmhcarq rf_r `ce_l _drcp rfgq b_rc _pc amlqgbcpcb lcu npmhcarq. Ol M_w 21,
1999 rfc Scptgac bcrcpkglcb rfpmsef qcargml 7 amlqsjr_rgml rf_r lcu bcnjcrgmlq md 100 _d mp jcqq,
sn rm _ asksj_rgtc rmr_j md 3,000 AFY, umsjb lmr: 1) jgkgr rfc npmtgqgml md djmuq gbclrgdgcb dmp
rfc pcamtcpw md rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp, 2) `c jgicjw rm hcmn_pbgxc rfc
clb_lecpcb dgqf qncagcq, mp 3) pcqsjr gl rfc bcqrpsargml mp _btcpqc kmbgdga_rgml md rfcgp apgrga_j
f_`gr_r. Cmlqcosclrjw, _lw lcu bcnjcrgmlq slbcp 100 AFY, sn rm _ asksj_rgtc rmr_j md 3,000
AFY, k_w `c glampnmp_rcb slbcp rfc 1999 BO `sr umsjb qrgjj pcosgpc ESA amlqsjr_rgml.
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Cmlqsjr_rgmlq amlrpg`srgle rm rfc `_qcjglc bcnjcrgmlq sqcb pcmncp_rgml md N_t_hm Rcqcptmgp gl
_aampb_lac ugrf rfc Fjmu Rcamkkclb_rgmlq _q n_pr md rfcgp qcargml 7 amknjg_lac. Smkc md
rfcqc npmhcarq f_tc `ccl amknjcrcb (c.e., PNM W_rcp Cmlrp_ar ugrf Jga_pgjj_ An_afc N_rgml),
qmkc _pc n_prg_jjw amknjcrc (c.e., NIIP), _lb qmkc f_tc lmr `ccl dsjjw gknjckclrcb (c.e.,
Algk_q-L_ Pj_r_ Ppmhcar).

Aq bgqasqqcb slbcp �Cf_lecq gl rfc Tgkgle _lb M_elgrsbc md Fjmu� gr gq _lrgagn_rcb rf_r ajgk_rc
af_lec ugjj apc_rc _bbgrgml_j bcnjcrgmlq rm rfc S_l Js_l Rgtcp. Tfc k_elgrsbc _lb rgkgle md rfc
bcnjcrgmlq a_llmr `c npcbgarcb ugrf acpr_glrw _r rfgq rgkc. Sctcp_j qrsbgcq npmhcar _ bcapc_qc gl
qrpc_k djmu dpmk cgefr rm 45 ncpaclr bcnclbgle ml rfc kmbcj sqcb, rfc rgkc dp_kc, _lb rfc
kcrfmbq (Cfpgqrclqcl _lb Lcrrclkcgcp 2006, Hmcpjgle 2007, Sc_ecp cr _j. 2007, Ub_jj 2007, R_w
cr _j. 2008). Ajrfmsef rfc S_l Js_l Rgtcp u_q lmr kmbcjcb glbcnclbclr md rfc clrgpc Cmjmp_bm
Rgtcp `_qgl gl rfcqc qrsbgcq, `_qcb ml rfc npmhcargmlq md rfc IPCC (gl Cfpgqrclqcl cr _j. 2007) dmp
u_pkcp rckncp_rspcq _lb _l glapc_qc gl rfc dpcosclaw md fmr cvrpckcq _lb fc_r u_tcq, gr gq
pc_qml_`jc rm cvncar rf_r rfcpc ugjj `c _ bcapc_qc gl qrpc_k djmu gl rfc dsrspc.

Transformation of Riverine Habitat into Lake Habitat 

L_ic Pmucjj glslb_rcb rfc jmucp 54 kgjcq md rfc S_l Js_l Rgtcp _lb N_t_hm Rcqcptmgp glslb_rcb
_`msr 27 kgjcq. Tfgq glslb_rgml pcbsacb rfc rmr_j _kmslr md _t_gj_`jc f_`gr_r `w mtcp 30 ncpaclr
_lb pcbsacb rfc _kmslr md clb_lecpcb dgqf f_`gr_r gl rfc jmucp clb md rfc pgtcp (USFWS 2002_,
2006). L_ic Pmucjj gq _jqm fmkc rm qctcp_j lmll_rgtc npcb_rmpq _lb amkncrgrmpq. Il wc_pq ufcl
rfc d_jjq _pc glslb_rcb, rfcqc dgqf k_w rp_tcj sn rfc S_l Js_l _lb npcw snml _lb amkncrc ugrf
clb_lecpcb dgqfcq.

Flow Changes 

Ppgmp rm rfc amlqrpsargml md N_t_hm D_k, kc_l kmlrfjw djmuq gl rfc S_l Js_l Rgtcp p_lecb dpmk
jcqq rf_l 50 adq bspgle rfc j_rc qskkcp/c_pjw d_jj rm lc_pjw 20,000 adq gl M_w (USFWS 2006).
Snpgle nc_i djmuq md kmpc rf_l 15,000 adq maasppcb 25 ncpaclr md rfc rgkc, _lb rfc fgefcqr nc_i
djmu pcampbcb u_q 52,000 adq. Cmlqrpsargml md rfc b_k bcapc_qcb nc_i bgqaf_pecq `w kmpc rf_l
f_jd _lb cjct_rcb `_qc djmuq `w 168 ncpaclr ml _tcp_ec. Tfc USFWS (2006) cqrgk_rcb rf_r
_tcp_ec _lls_j djmuq gl rfc S_l Js_l Rgtcp _r Bjsdd, Ur_f, f_b `ccl bcnjcrcb `w 30 ncpaclr, _lb
rf_r rfcqc bcnjcrgmlq jgicjw amlrpg`srcb rm rfc bcajglc gl Cmjmp_bm ngickgllmu _lb p_xmp`_ai
qsaicp nmnsj_rgmlq. Tfc N_t_hm Rcqcptmgp BO agrcb rmr_j Ncu Mcvgam bgtcpqgmlq md 617,128
_d/wp _lb rmr_j `_qgl bgtcpqgmlq md 854,376 _d/wp.

Sspd_ac u_rcp bp_ul dpmk rfc S_l Js_l Rgtcp glrm Mmpe_l L_ic dmp sqc _r rfc FCPP gq m`r_glcb
_aampbgle rm u_rcp pgefrq dmp 51,600 _d/wp bgtcpqgml, 39,000 _d/wp amlqsknrgtc fcjb `w BBNMC
slbcp Ncu Mcvgam Oddgac md rfc Sr_rc Eleglccp Pcpkgr 2838. Nm af_lecq rm rfc u_rcp pgefrq mp
u_rcp sqc umsjb maasp slbcp rfc Ppmnmqcb Aargml, _lb rfc _`gjgrw rm bp_u _q ksaf u_rcp _q rfc
pgefrq _jjmu dmp rfc Ppmhcar jgdc gq k_glr_glcb. Hmuctcp, dsrspc mncp_rgmlq _r FCPP _pc cvncarcb
rm f_tc pcbsacb os_lrgrw md `mrf bgtcpqgmlq _lb amlqsknrgtc sqc dpmk fgqrmpga_j mncp_rgmlq (qcc
_`mtc).
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Fjmu Rcamkkclb_rgmlq ucpc bctcjmncb rfpmsef rfc SJRRIP bspgle rfc 1990q rm `crrcp qsnnmpr
nmnsj_rgmlq md l_rgtc dgqf, glajsbgle rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp (Hmjbcl
1999). N_t_hm D_k f_q `ccl mncp_rcb rm kccr rfcqc djmu pcamkkclb_rgmlq qglac rfcw ucpc
ns`jgqfcb _lb amknjcrcb _l EIS gl qsnnmpr md rfcqc kmbgdgcb mncp_rgmlq gl 2006 (BOR 2006) rfc
USFWS gqqscb _ BO dmp rfmqc mncp_rgmlq (USFWS 2006). Tfc BO glbga_rcq rf_r rfc pcmncp_rgml
md rfc b_k npmtgbcq l_rgtc dgqf ugrf rfc npmncp ascq _r rfc npmncp rgkcq rm rpgeecp qn_ulgle _lb
_nnpmnpg_rc f_`gr_r _r rfc _nnpmnpg_rc rgkc rm qsnnmpr wmsle dgqf. Tfcpcdmpc, rfc mncp_rgml md
N_t_hm D_k _lb rfc u_rcp pgefrq amlqgbcpcb umsjb lmr _btcpqcjw _ddcar jgqrcb qncagcq, npmtgbcb
qsddgagclr npmepcqq gq k_bc rmu_pb clb_lecpcb dgqf pcamtcpw.

Channel Morphology 

Tfc rgkgle _lb k_elgrsbc md djmuq _lb rfc _kmslr md qcbgkclr glnsr glrm rfc qwqrck gldjsclacq
af_llcj dmpk _lb kmpnfmjmew, ufgaf apc_rcq f_`gr_r dmp dgqf _lb mrfcp _os_rga mpe_lgqkq. Tfc
af_llcj md rfc S_l Js_l Rgtcp f_q l_ppmucb amlqgbcp_`jw qglac rfc 1930q `ca_sqc md snj_lb
f_`gr_r bcep_b_rgml _lb cpmqgml (Hmjbcl 1999) _lb k_w _jqm `c _qqmag_rcb ugrf ajgk_rc af_lecq.
Tfcqc af_lecq rm rfc _argtc pgtcp af_llcj f_tc `ccl cv_acp`_rcb `w rfc pcbsargml md fgef qnpgle
nc_i djmuq dmjjmugle rfc ajmqspc md N_t_hm D_k. Tfc j_ai md djmmb djmuq f_q _jjmucb lmll_rgtc
pgn_pg_l tcecr_rgml, qsaf _q r_k_pgqi _lb Rsqqg_l mjgtc, rm clapm_af ml rfc pgtcp af_llcj. Tfcqc
lmll_rgtc nj_lrq _pc tcpw pcqgqr_lr rm cpmqgml, pcqsjrgle gl af_llcj l_ppmugle _lb _ qs`qcosclr
glapc_qc gl u_rcp tcjmagrw. N_ppmu af_llcjq f_tc dcu `_aiu_rcp f_`gr_rq mp _argtc qcamlb_pw
af_llcjq rf_r _pc gknmpr_lr dmp qmkc jgdc qr_ecq md rfc clb_lecpcb dgqfcq. N_ppmugle md rfc
af_llcj glapc_qcq u_rcp tcjmagrw _lb bcapc_qcq rfc _kmslr md jmu-tcjmagrw f_`gr_r gknmpr_lr rm
wmsle Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp (USFWS 2006).

Cf_llcj amknjcvgrw glapc_qcb `cruccl 1960 _lb 1988 rm lc_p fgqrmpga_j jctcjq, bsc gl n_pr rm _
lsk`cp md ucr wc_pq _lb bcqngrc rfc ajmqspc md N_t_hm D_k lc_p rfc `cegllgle md rfgq ncpgmb.
Cf_llcj l_ppmugle _nnc_pq rm f_tc qrmnncb mp `ccl qs`qr_lrg_jjw pcbsacb `w 1988 (Hmjbcp
1999), ufgaf k_w `c bsc gl n_pr rm fgefcp djmuq gknjckclrcb gl 1992 rm kgkga l_rsp_j djmuq.
Tfc _kmslr md `_aiu_rcp f_`gr_r bcapc_qcb qglac 1992, pcj_rgtc rm rfc ncpgmb npgmp rm 1991, `sr
rfgq k_w f_tc `ccl bsc rm _l slsqs_jjw j_pec _kmslr md `_aiu_rcp f_`gr_r npgmp rm 1991 _q _
pcqsjr md qctcp_j ucr wc_pq. Tfc _kmslr md mrfcp jmu-tcjmagrw f_`gr_rq bgb lmr af_lec
qgelgdga_lrjw _drcp 1992 (Hmjbcl 1999) _lb af_llcj amknjcvgrw f_q pck_glcb qr_`jc (USFWS
2006).

N_t_hm D_k�q mncp_rgmlq f_tc `ccl kmbgdgcb rm glajsbc djmuq rf_r k_w amlrglsc rm qsnnmpr
ecmkmpnfga npmacqqcq, rfc dmpk_rgml md `_aiu_rcpq, _lb npmkmrc af_llcj amknjcvgrw. Hmuctcp,
`ca_sqc md rfc t_pgmsq bpmsefrq gl rfc `_qgl, lmr _jj md rfc djmu pcamkkclb_rgml r_pecrq f_tc
`ccl kcr gl pcaclr wc_pq. Tfc j_qr rgkc _jj md rfc djmu r_pecrq ucpc kcr u_q gl 2005. Tfc em_j md
10,000 adq dmp 5 mp kmpc b_wq f_q lmr `ccl kcr qglac 2005, ugrf rfc cvacnrgml md 4 b_wq md fgef
djmuq rf_r ucpc npmtgbcb gl 2008. Tfc j_qr rgkc rfc r_pecr lsk`cp md b_wq md djmu md 8,000 _lb
5,000 adq ucpc kcr u_q gl 2008. Tfc 2,500-adq djmu r_pecr f_q `ccl kcr amlqgqrclrjw qglac 2003
(BOR 2012).
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Tfc amlaclrp_rgmlq md He _lb Sc gl dgqf _lb ugjbjgdc rgqqscq _pc rfc kmqr pcjct_lr rm rfc
slbcpqr_lbgle md cddcarq rm clb_lecpcb dgqfcq mp `gpbq (H_kgjrml _lb Lckjw; USEPA 2014). Wc
sqcb rgqqsc _lb bgcr_pw amlaclrp_rgmlq _q rfc dmslb_rgml md msp cddcarq _l_jwqgq `cjmu, p_rfcp rf_l
dmasqgle clrgpcjw snml He _lb Sc amlaclrp_rgmlq gl _gp mp u_rcp. Hmuctcp, He _lb Sc gl u_rcp
_pc bgqasqqcb _q rfcw _pc n_pr md rfc PCEq md apgrga_j f_`gr_r (�u_rcp md qsddgagclr os_jgrw).
Cmlaclrp_rgmlq md He _lb Sc gl bgddcpclr rwnc md rgqqscq (c.e., ksqajc, ufmjc `mbw, ceeq) _pc
pcjct_lr rm bgddcpclr rwncq _lb k_elgrsbcq md nfwqgmjmega_j cddcarq. Wc `cegl ugrf _ bgqasqqgml
md t_pgmsq amltcpqgmlq md He _lb Sc amlaclrp_rgmlq gl mlc rwnc md rgqqsc rm mrfcp rwncq md rgqqscq
npmtgbcb `cjmu.

Cmltcpqgml md He mp Sc gl Fgqf mp Wgjbjgdc Tgqqscq dpmk _ Dpw Wcgefr rm _ Wcr Wcgefr B_qgq

Bgmjmegqrq _lb afckgqrq mdrcl kc_qspc, os_lrgr_rc, _lb glrcpnpcr cltgpmlkclr_j amlr_kgl_lrq
(c.e., He, Sc, ncqrgagbcq, cra.) gl dgqf _lb ugjbjgdc rgqqscq (Kcgrf 1996). Bca_sqc rfc k_gl
amknmlclr md dgqf rgqqsc gq u_rcp, rfc kmgqrspc amlrclr md dgqf rgqqscq gq mdrcl bcrcpkglcb dpmk
q_knjcq rf_r _pc _l_jwxcb dmp cltgpmlkclr_j amlr_kgl_lrq. S_knjcq _pc ucgefcb dpcqf, mtcl mp
dpccxc bpgcb _lb ucgefcb _e_gl. Mmgqrspc amlrclr _q _ ncpaclr gq a_jasj_rcb dpmk rfc ucr _lb bpw
ucgefrq md rfc q_knjcq. Tfcpc_drcp, amlr_kgl_lr b_r_ gl dgqf rgqqscq a_l `c pcnmprcb gl cgrfcp bpw
ucgefr (DW) mp ucr ucgefr (WW) amlaclrp_rgmlq _lb _pc qm glbga_rcb gl rfgq BO. Uqgle
Eos_rgml (1), DW amlaclrp_rgmlq md amlr_kgl_lrq gl dgqf _lb ugjbjgdc rgqqscq ucpc amltcprcb glrm
WW amlaclrp_rgmlq sqgle Eos_rgml 1 (mp qmjtcb dmp DW rm amltcpr rm WW amlaclrp_rgmlq):

WW = DW v [1 - (ncpaclr q_knjc kmgqrspc/100)\ Eos_rgml (1)

Cmltcpqgml md He gl Fgqf Msqajc Tgqqsc rm He gl Wfmjc Bmbw Fgqf

Sglac He _aasksj_rcq gl dgqf ksqajc, p_rfcp rf_l d_r, qigl, mp mpe_lq, rfc k_llcp gl ufgaf dgqf
q_knjcq _pc _l_jwxcb k_w _ddcar rfc pcnmprcb amlaclrp_rgmlq (USEPA 2000). Uqgle ufmjc dgqf
q_knjcq ugjj eclcp_jjw egtc _ pcbsacb He amlaclrp_rgml, pcj_rgtc rm ksqajc rgqqscq (dgjjcrq), bsc rm
_ bgjsrgml cddcar dpmk jmucp amlaclrp_rgmlq gl lml-dgjjcr nmprgmlq md rfc dgqf (Pcrcpqml cr _j.
2005). S_knjgle md dgqf rm bcrcpkglc He amlaclrp_rgml gq _ pmsrglc n_pr md k_lw cltgpmlkclr_j
qrsbgcq _lb rp_bgrgml_jjw pcosgpcq rf_r lskcpmsq dgqf `c igjjcb rm _aosgpc qsddgagclr rgqqsc tmjskc
dmp _l_jwqgq (B_icp cr _j. 2004). Mcrfmbq md He bcrcargml gl dgqf rgqqsc f_tc gknpmtcb mtcp rgkc
(Cgxbxcgj cr _j. 2002). Aq pcesj_rmpw _srfmpgrgcq _pc pcjsar_lr rm ncpkgr bcqrpsargtc q_knjgle md
lskcpmsq p_pc mp clb_lecpcb dgqf qncagcq, rfcpc u_q _ lccb dmp ugbc-qa_jc _nnjga_rgml md
lmljcrf_j rcaflgoscq rf_r amsjb pcjg_`jw kc_qspc He amlaclrp_rgmlq gl dgqf ksqajc mtcp rgkc
(W_bbcjj _lb M_w 1995; B_icp cr _j. 2004; Oqkslbqml cr _j. 2010).

Sctcp_j qrsbgcq f_tc pcnmprcb pcj_rgmlqfgnq `cruccl amlaclrp_rgmlq md He mp Sc kc_qspcb gl
`gmnqgcb ksqajc njseq (_lb dgjjcrq) amjjcarcb dpmk dgqf _lb amlaclrp_rgmlq gl qgkgj_p ufmjc `mbw
dgqf (W_bbcjj _lb M_w 1995; Bsfj _lb H_kgjrml 2000; Oqkslbqml cr _j. 2000; B_icp cr _j.
2004; H_kgjrml cr _j. 2005; Pcrcpqml cr _j. 2005; GEI Ila. cr _j. 2008; Oqkslbqml _lb Simpsn_
2011; USEPA 2004, 2014). Adrcp pctgcu, uc sqcb rfc dmjjmugle cos_rgmlq rm cvrp_nmj_rc
`cruccl He mp Sc gl ksqajc (MP), gl cee/mt_pw (EO) rgqqscq, mp gl ufmjc `mbw (WB) dgqf.
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Cmjmp_bm Pgickgllmu Tgqqsc Cmltcpqgmlq:

WB He WW = 10](-0.2387+(0.9048*Lme10(MP He WW))) Eos_rgml (2)
(Smspac: Pcrcpqml cr _j. 2005 dmp Nmprfcpl Pgickgllmu (Ptychocheilus oregonensis)

EO Sc DW = cvn(0.8150 + (0.9384*Ll(MP Sc DW))) Eos_rgml (3)
(Oqkslbqml _lb Simpsn_ 2011 dmp npcqn_ul Rmslbr_gj Cfs` (Gila robusta)

EO Sc DW = 2.04* (MP Sc DW) Ajrcpl_rc Eos_rgml (4)
(USEPA 2014 dmp _jj Rmslbr_gj Cfs`)

EO Sc DW = -3.412 + (5.049*(MP Sc DW)) Ajrcpl_rc Eos_rgml (5)
(Bsfj _lb H_kgjrml 2000 dmp Cmjmp_bm ngickgllmu)

R_xmp`_ai Ssaicp Tgqqsc Cmltcpqgmlq:

WB He WW = 10](-0.3203+(0.9048*Lme10(MP He WW))) Eos_rgml (6)
(Smspac: Pcrcpqml cr _j. 2005 dmp Wfgrc Ssaicp)

EO Sc DW = -1.51 + (2.66*(MP Sc DW)) Eos_rgml (7)
(H_kgjrml cr _j. 2005 dmp R_xmp`_ai qsaicp)

EO Sc DW = 1.12* (MP Sc DW) Ajrcpl_rc Eos_rgml (8)
(USEPA 2014 dmp R_xmp`_ai qsaicp)

Cmltcpqgmlq Uqcb Fmp Ajj Fgqfcq:

WB Sc DW = cvn(0.1331 + (0.8937*jl(MP Sc DW))) Eos_rgml (9)
(Smspac: USEPA 2004 dmp _jj dgqfcq)

Pcpaclr Eee/E_pjw Lgdc Sr_ec Ssptgt_j = 100*(0.8981 - (0.011*(EO Sc DW)) Eos_rgml (10)
(Smspac: bcpgtcb dmp rfgq BO, qcc `cjmu _lb Lsqi 2015)

Dgcr_pw qcjclgsk rmvgagrw rm j_pt_j dgqf = (e^(10.0768+(-7.5758)*Ll(bgcr_pw Sc DW) / (1+
e^(10.0768 +(-7.5758)*Ll(bgcr_pw Sc DW)))*100 Eos_rgml (11)

(Smspac: bcpgtcb dmp rfgq BO, qcc `cjmu _lb Lsqi 2015)

Mercury 

Olac _rkmqnfcpga He gq bcnmqgrcb rm j_lb mp u_rcp, gr a_l `c amltcprcb glrm _ `gmjmega_jjw
_t_gj_`jc dmpk, kcrfwjkcpaspw (McHe), rfpmsef _ kcrfwj_rgml npmacqq `w `_arcpg_ kmqrjw gl
ucrj_lbq _lb _lmvga amlbgrgmlq (USEPA 1997, Lmpcw 2001, Wgclcp cr _j. 2007; EPRI 2014).
Tfc `gmjmega_j snr_ic md He gq _jqm cvaccbglejw amknjcv, `sr eclcp_jjw, McHe clrcpq _l _os_rga
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dmmb af_gl gltmjtgle nj_lrq, xmmnj_lirml _lb `clrfmq, fcp`gtmpmsq dgqf, _lb rfcl a_plgtmpmsq
dgqf (Pmrrcp cr _j. 1975, Gpgc` cr _j. 1990, EPA 1997, UNEP 2002). Unr_ic md McHe `w _os_rga
mpe_lgqkq gq `mrf kmpc p_ngb _lb kmpc cvrclqgtc rf_l snr_ic md glmpe_lga He (Bgcqglecp cr _j.
1982, EPA 1997), _lb snr_ic md McHe bgddcpq dpmk glmpe_lga He. Tmvgamjmega_jjw, McHe
`gm_aasksj_rcq gl dmmb af_glq, _lb n_prgasj_pjw gl _os_rga dmmb af_glq, kc_lgle rf_r mpe_lgqkq
cvnmqcb rm McHe gl rfcgp dmmb a_l `sgjb sn amlaclrp_rgmlq rf_r _pc k_lw rgkcq fgefcp rf_l
_k`gclr amlaclrp_rgmlq gl rfc cltgpmlkclr. Arkmqnfcpga He bcnmqgrgml, _lb qs`qcosclr
mtcpj_lb rp_lqnmpr, gq rfc npcbmkgl_lr n_rfu_w bcjgtcpgle He rm _os_rga qwqrckq _lb glrm dgqf
rgqqscq (Dmulq cr _j. 1998; Cmaa_ 2001; Bsjjmai 2005; USEPA 2005; Eleqrpmk 2007; H_ppgq cr
_j. 2007), glajsbgle glrm rfc clb_lecpcb dgqf rgqqscq md rfc S_l Js_l Rgtcp B_qgl (EPRI 2014).

Current Hg Deposition in the San Juan River Basin 

S_rfcp cr _j. (2013) kc_qspcb rfc _rkmqnfcpga bcnmqgrgml md He _r t_pgmsq qr_rgmlq ugrfgl S_l
Js_l Rgtcp B_qgl. S_rfcp cr _j. (2013) pcnmprcb He bcnmqgrgml _r Mcq_ Vcpbc N_rgml_j P_pi rm
p_lec dpmk 14.6 rm 19.2 He e/k2, ufgaf amknmprq ugrf kmbcjcb cqrgk_rcq md EPRI (2014) md
y20.3 He e/k2. S_rfcp cr _j. (2013) bcqapg`cb rfc pcegml_j b_r_ n_rrcpl md He bcnmqgrgml
pcampbcb _r dgtc mrfcp qgrcq ugrfgl rfc S_l Js_l Rgtcp B_qgl _lb dmslb rfck qrpmlejw amppcj_rcb
qseecqrgle rf_r k_lw jma_rgmlq ugrfgl rfc `_qgl _pc qgkgj_pjw gkn_arcb `w rfc q_kc
pcegml_j/l_rsp_j/ejm`_j He ckgqqgml qmspacq. Rcqsjrq md rfc N_rgml_j Arkmqnfcpga Dcnmqgrgml
Ppmep_k - Mcpaspw Dcnmqgrgml Ncrumpi qfmu rmr_j kcpaspw amlaclrp_rgmlq gl bpw bcnmqgrgml
_lb/mp npcagngr_rgml _r Mcq_ Vcpbc N_rgml_j P_pi gl rfc S_l Js_l Rgtcp B_qgl _pc _kmle rfc
fgefcqr kc_qspcb gl rfc Ulgrcb Sr_rcq (Wcgblcp 2007; S_rfcp cr _j. 2013). Wcgblcp (2007)
gbclrgdgcb _ k_hmpgrw fgef bcnmqgrgml q_knjcq kc_qspcb _r Mcq_ Vcpbc N_rgml_j P_pi f_tc
rp_hcarmpgcq rf_r rp_ac `_ai rm ugrfgl 50 ik md rfc FCPP _lb SJGS, ufgaf qsnnmprq rfc rfcmpw
rf_r _gp k_qqcq n_qqgle dpmk lc_p rfcqc am_j-dgpcb nmucp nj_lrq _pc amlrpg`srgle rm He bcnmqgrgml
gl rfc S_l Js_l Rgtcp B_qgl. S_rfcp cr _j. (2013) _jqm sqcb `_ai rp_hcarmpw _l_jwqgq _lb pcnmprcb
dcucp _gp k_qqcq n_qqgle lc_p rfc FCPP bspgle 2009 rm 2011.

Tfc USEPA (rfpmsef amlrp_armp ISC, Ilrcpl_rgml_j 2008) pcnmprcb rf_r gl 2001, 712 igjmep_kq
(ie) (y1,569 j`q) ncp wc_p md He ucpc bcnmqgrcb glrm rfc S_l Js_l Rgtcp B_qgl. Smspacq md rf_r
He bcnmqgrgml gl rfc `_qgl ucpc _rrpg`srcb rm rfc ejm`_j nmmj md He (95.8 ncpaclr), dmjjmucb `w
mrfcp qmspacq (1.8 ncpaclr), rfc SJGS (1.8 ncpaclr), FCPP (1.0 ncpaclr), _lb Mcvgam (0.6
ncpaclr). Rcaclrjw, rum jma_j am_j-dgpcb nmucp nj_lrq (SJGS _lb FCPP) f_tc pcbsacb rfcgp He
ckgqqgmlq _nnpmvgk_rcjw 66 ncpaclr, ufgjc mrfcp qmspacq f_tc mp _pc jgicjw rm glapc_qc (EPRI
2014, n 9-7) (OSMRE 2014_,`). Dcnmqgrgml md He glrm rfc S_l Js_l Rgtcp B_qgl asppclrjw
p_lecq dpmk 13.9 rm 16.5 se/k2 _r t_pgmsq jma_rgmlq ugrfgl rfc `_qgl (Fgespc 14). Smspac
amlrpg`srgmlq rm He Dcnmqgrgml _r Sfgnpmai, Ncu Mcvgam, gq _nnpmvgk_rcjw 16.5 se/k2-wp, ugrf
78 ncpaclr amkgle dpmk rfc ejm`_j nmmj, 15 ncpaclr amkgle dpmk qmspacq gl Cfgl_, 2 ncpaclr
amkgle dpmk mrfcp qmspacq gl rfc USA, _lb sn rm 5 ncpaclr amkgle dpmk rfc rfpcc jma_j am_j-
dgpcb nmucp nj_lrq (SJGS, FCPP, _lb NGS) amk`glcb (EPRI 2014).

Tfc EPRI (2014) kmbcj npcbgarq ep_bs_jjw pgqgle He amlaclrp_rgmlq gl u_rcp _lb dgqf rgqqsc
`ca_sqc rfc S_l Js_l Rgtcp B_qgl f_q lmr wcr pc_afcb cosgjg`pgsk ugrf rfc p_rc md _rkmqnfcpga
He bcnmqgrgml rfc B_qgl ugjj amlrglsc rm pcacgtc gl rfc dmpcqcc_`jc dsrspc. Mmbcjcb pcbsargmlq gl
He ckgqqgmlq (ugrf amlampb_lr af_lecq gl He bcnmqgrgml, rp_lqnmpr, kcrfwj_rgml, _lb
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Mercury concentrations in Endangered Fish and Listed Birds  

Oqkslbqml _lb Lsqi (2011) pcnmprcb ml rfc amjjcargml, jma_rgmlq, kcrfmbq, afckga_j _l_jwqcq,
j_`mp_rmpw os_jgrw _qqsp_lac _lb os_jgrw amlrpmj, _lb glrcpnpcr_rgml md He _lb Sc gl Cmjmp_bm
ngickgllmu dpmk Unncp Cmjmp_bm Rgtcp B_qglq, glajsbgle dpmk rfc S_l Js_l Rgtcp bspgle 2008-
2009. Sgkgj_pjw, rfc amjjcargml, _l_jwqgq md Sc, _lb pcqsjrq dmp p_xmp`_ai qsaicp dpmk rfc S_l
Js_l Rgtcp ucpc _jqm ct_js_rcb dpmk 2008-2009. Tfc He _lb Sc gl Cmjmp_bm ngickgllmu
ksqajc rgqqscq amjjcarcb dpmk rfc S_l Js_l, Gpccl, Unncp Cmjmp_bm, Wfgrc, _lb Y_kn_ Rgtcpq
_pc qskk_pgxcb gl T_`jc 4. Mcpaspw _lb Sc gl R_xmp`_ai qsaicp ksqajc rgqqscq amjjcarcb dpmk
rfc S_l Js_l Rgtcp _pc _jqm npmtgbcb gl T_`jc 4. Aq ngqagtmpmsq dgqf qgxc gq qrpmlejw pcj_rcb rm
He jctcjq (Hmnc 2003; Pcrcpqml cr _j. 2007), uc _qqskcb rf_r rfc jmucp _tcp_ec He
amlaclrp_rgmlq gl Cmjmp_bm ngickgllmu dpmk S_l Js_l Rgtcp ucpc pcj_rcb rm rfc qk_jj qgxcq md
rfc dgqf amjjcarcb (Oqkslbqml _lb Lsqi 2011).

T_`jc 3. Atcp_ec _lb p_lec md kcpaspw (He ke/ie WW) _lb qcjclgsk (Sc ke/ie WW) gl
Cmjmp_bm ngickgllmu _lb R_xmp`_ai qsaicp ksqajc rgqqscq dpmk S_l Js_l Rgtcp _lb dpmk mrfcp
Unncp Cmjmp_bm Rgtcp B_qglq 2008-2009 (Oqkslbqml _lb Lsqi 2011).

Rgtcp B_qgl _lb Sncagcq
Atcp_ec He gl Msqajc
Tgqqsc (kgl - k_v)

Atcp_ec Sc gl Msqajc
Tgqqsc (kgl - k_v)

S_l Js_l Rgtcp Cmjmp_bm
ngickgllmu > 400 kk TL

0.37 (0.31 - 0.43) 0.8 (0.6 � 0.9)

S_l Js_l Rgtcp R_xmp`_ai qsaicp
> 400 kk TL

0.12 (0.04 � 0.24) 0.8 (0.4 � 1.4)

Mgbbjc Gpccl Rgtcp
Cmjmp_bm ngickgllmu

0.77 (0.68 - 0.87) 1.0 (0.9 � 1.1)

Unncp Cmjmp_bm Rgtcp
Cmjmp_bm ngickgllmu

0.60 (0.31 � 1.04) 1.9 (0.9 � 2.2)

Wfgrc Rgtcp
Cmjmp_bm ngickgllmu

0.95 (0.43 � 1.83) 0.9 (0.6 � 1.2)

Y_kn_ Rgtcp
Cmjmp_bm ngickgllmu

0.49 (0.44 � 0.53) 0.6 (0.4 � 0.7)

Eqrgk_rgml md He gl Msqajc Tgqqsc _lb Wfmjc Bmbw dgqf `w Aec _lb Sgxc (Tmr_j Lclerf)

Ajrfmsef rfcpc u_q t_pg_rgml gl He gl Cmjmp_bm ngickgllmu ksqajc rgqqscq amjjcarcb dpmk
bgddcpclr pgtcpq ugrfgl rfc Unncp Cmjmp_bm Rgtcp B_qgl, `_qcb ml Pcrcpqml cr _j. (2005, 2007) uc
_qqskcb rf_r rfc k_hmpgrw md rfc t_pg_rgml u_q qrpmlejw pcj_rcb rm ngickgllmu qgxc. Wc sqcb _jj
Cmjmp_bm ngickgllmu He gl ksqajc rgqqsc b_r_ dpmk _jj rfc Unncp Cmjmp_bm Rgtcp B_qglq rm
bcqapg`c rfc pcj_rgmlqfgn `cruccl He gl (amltcprcb) ufmjc `mbw `w rmr_j jclerf (TL) sqgle _
qgekmgb_j (dgrrcb) kmbcj (Fgespc 16). Tfc cos_rgml dmp rfc qgekmgb_j kmbcj md Cmjmp_bm
ngickgllmu ufmjc `mbw He (ke/ie WW) `w rfcgp qgxc (TL gl kgjjgkcrcpq (kk)) gq:

WB HeWW = c](-6.5 + 5.6/(1+10]((226.5 � TL)*0.00415))) Eos_rgml (11)
(Smspacq: Mgjjcp 2014, Arr_afkclr A; ERM 2014_; Oqkslbqml _lb Lsqi 2011)
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Tfcpcdmpc, He amlaclrp_rgmlq (He ke/ie WW) gl Cmjmp_bm ngickgllmu ufmjc `mbw _lb ksqajc
rgqqsc cvncarcb gl rfc S_l Js_l Rgtcp B_qgl `w rfcgp qgxc (gl glapckclrq), _pc npmtgbcb gl T_`jc 4.
Aars_j He amlaclrp_rgmlq gl ksqajc rgqqscq amjjcarcb dpmk Cmjmp_bm ngickgllmu _pc cosgt_jclr
(Oqkslbqml _lb Lsqi 2011).

Fgespc 16. Rcj_rgmlqfgn md Cmjmp_bm ngickgllmu rmr_j jclerf _lb ufmjc `mbw He (ke/ie WW).
(Smspac: ERM 2014).

T_`jc 4. Mmbcjcb Mcpaspw (He ke/ie WW) gl Msqajc _lb Wfmjc Bmbw (WB) gl S_l Js_l
Rgtcp Cmjmp_bm Pgickgllmu (CPM) `w Tmr_j Lclerf (TL gl kk) sqgle Eos_rgmlq 2 _lb 11.

CPM
TL >

50 150 200 250 300 350 400 450 550 650 750 850 950

Msqajc
(ke/ie
WW)

0.006 0.011 0.028 0.038 0.08 0.16 0.26 0.35 0.52 0.61 0.65 0.67 0.68

WB
He
ke/ie
WW

0.004 0.01 0.02 0.03 0.06 0.11 0.17 0.22 0.32 0.37 0.39 0.40 0.40
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GEOS-Cfck kmbcj (_nnjgcb ejm`_jjw), rfc amlrglclr_j CMAQ kmbcj (_nnjgcb mtcp rfc Ulgrcb
Sr_rcq) _lb pcegml_j/jma_j CMAQ-APT kmbcj (_nnjgcb mtcp rfc _nnpmvgk_rc cvrclr md rfc S_l
Js_l Rgtcp B_qgl). Arkmqnfcpga kmbcj qgksj_rgmlq ucpc amlbsarcb mtcp rfc `_qgl dmp c_af md
rfc dgtc wc_pq md kcrcmpmjmew dmp dmsp ckgqqgmlq qacl_pgmq: _ `_qcjglc qacl_pgm pcdjcargle rfc
qr_rsq osm, _ 2016 qacl_pgm (pcdjcargle _ nmqr-MATS qacl_pgm), _ 2050 a_qc ugrf _ jmucp `mslb
ml Cfgl_ He ckgqqgmlq _lb _ 2050 a_qc ugrf _ fgefcp `mslb ml Cfgl_ He ckgqqgmlq. Mmbcj
qgksj_rgmlq glajsbcb rfc r_eegle md He dpmk t_pgmsq umpjbugbc qmspac a_rcempgcq rm gbclrgdw
pcj_rgtc amlrpg`srgmlq md rfcqc a_rcempgcq.

Fmp rfc `_qcjglc qacl_pgm (rf_r gq, rfc asppclr amlbgrgmlq), rfc FCPP amlrpg`srgmlq rm rmr_j He
bcnmqgrgml lc_p rfc d_agjgrw p_lecb dpmk 2 ncpaclr rm _ k_vgksk md 28 ncpaclr qmsrfc_qr md rfc
FCPP. Otcp rfc pck_glbcp md rfc S_l Js_l Rgtcp B_qgl, FCPP amlrpg`srgmlq _pc jcqq rf_l 2
ncpaclr. B_qcjglc amlrpg`srgmlq md He ckgqqgmlq dpmk qmspacq msrqgbc rfc Ulgrcb Sr_rcq rm He
bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl p_lec dpmk 70 ncpaclr rm 98 ncpaclr. He ckgqqgmlq dpmk
Cfgl_ amlrpg`src dpmk 13 rm 16 ncpaclr rm He bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl gl rfc nmqr-
2016 `_qcjglc (g.c., rfc `_qcjglc 2050 qacl_pgm ugrf _ kcbgsk cqrgk_rc md Cfgl_ He ckgqqgmlq).
Il rfc fgef cqrgk_rc md Cfgl_ ckgqqgmlq qacl_pgm, rfc p_lec md Cfgl_ He amlrpg`srgmlq rm rmr_j He
bcnmqgrgml p_lecb dpmk 16 ncpaclr rm 19 ncpaclr. Il rfc jmu cqrgk_rc md Cfgl_ ckgqqgmlq
qacl_pgm, gl ufgaf ckgqqgmlq md cjckclr_j He bcapc_qc amkn_pcb rm rfc `_qcjglc a_qc, rfc Cfgl_
He amlrpg`srgmlq rm He bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl p_lec dpmk 9 ncpaclr rm 12
ncpaclr, _ pcbsargml md _`msr 4 ncpaclr amkn_pcb rm rfc kcbgsk Cfgl_, nmqr-2016 qacl_pgm.

He bcnmqgrgml amlrpg`srgmlq ucpc a_jasj_rcb _r qcjcarcb pcacnrmp jma_rgmlq: glajsbgle L_ic
Pmucjj `cjmu rfc S_l Js_l Rgtcp gl Ur_f, rfc S_l Js_l Rgtcp _r Sfgnpmai, Ncu Mcvgam, _lb
N_t_hm L_ic lc_p rfc Cmjmp_bm-Ncu Mcvgam `mpbcp. Ar rfc L_ic Pmucjj jma_rgml, rfc rfpcc
am_j-dgpcb nmucp nj_lrq amlrpg`src _`msr 4 ncpaclr rm rmr_j He bcnmqgrgml gl rfc `_qcjglc a_qc, _lb
mrfcp Nmprf Akcpga_l ckgqqgmlq amlrpg`src _`msr 3 ncpaclr. Tfc pck_glbcp gq _rrpg`srcb rm
qmspacq msrqgbc Nmprf Akcpga_, ugrf 15 ncpaclr amkgle dpmk Cfgl_ qmspacq _lb 78 ncpaclr dpmk
rfc ejm`_j nmmj. Ar rfc Sfgnpmai jma_rgml, amlrpg`srgmlq rm He bcnmqgrgml dpmk Cfgl_ He
ckgqqgmlq _lb mrfcp qmspacq msrqgbc Nmprf Akcpga_ ucpc rfc qgkgj_p. Tfc amlrpg`srgml md rfc
rfpcc am_j-dgpcb nmucp nj_lrq gq _`msr 5 ncpaclr, ufgjc He ckgqqgmlq dpmk rfc pcqr md Nmprf
Akcpga_ amlrpg`src _`msr 2 ncpaclr.

Tfc ucr _lb bpw He bcnmqgrgml npcbgargmlq dpmk rfc _rkmqnfcpga kmbcjgle gl t_pgmsq kmbcj
qacl_pgmq ucpc jglicb ugrf rfc u_rcpqfcb kmbcjgle qwqrck rfpmsef t_pgmsq rcknmp_j _lb qn_rg_j
rp_lqdmpk_rgmlq. Tfc pcqsjrq md rfc r_eecb He _lb Sc qgksj_rgmlq ucpc sqcb rm amlqrpsar n_qr,
npcqclr _lb dsrspc bcnmqgrgml pcampbq dmp rfc u_rcpqfcb qacl_pgmq dpmk 1990 rm 2074. Tfc kmbcj
WARMF (W_rcpqfcb Al_jwqgq Rgqi M_l_eckclr Fp_kcumpi) u_q sqcb `w EPRI (2014) rm
qgksj_rc He _lb Sc amlaclrp_rgmlq gl c_af a_rafkclr, pgtcp qcekclr, _lb pcqcptmgp gl rfc S_l
Js_l Rgtcp B_qgl dmp c_af b_w md rfc qgksj_rgml ncpgmb. Bw amk`glgle mrfcp msrnsrq md
WARMF, rfc kmbcj npmtgbcb sqcdsj gldmpk_rgml _`msr rfc mpgegl md nmjjsr_lrq rm _sekclr rfc
slbcpqr_lbgle md rfc u_rcpqfcb qwqrck _lb _qqgqrcb bctcjmnkclr md k_l_eckclr _jrcpl_rgtcq.

Tfc _rkmqnfcpga kmbcj u_q jglicb rm rfc WARMF kmbcj rf_r npmtgbcb He _lb Sc glnsrq rm rfc
S_l Js_l Rgtcp B_qgl glajsbgle _rkmqnfcpga bcnmqgrgml, kglcp_j uc_rfcpgle, gppge_rgml, gldjmu
dpmk rfc j_lb, gldjmu dpmk snqrpc_k pgtcpq _lb pcqcptmgpq, nmglr qmspacq, npmbsargml `w afckga_j
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pc_argml, _lb pc-qsqnclqgml dpmk pgtcp`cbq (EPRI 2014). Osrnsrq md He _lb Sc `w msrdjmu rm
qspd_ac u_rcp tg_ qspd_ac mp qs`qspd_ac djmu, qcrrjgle rm rfc pgtcp/pcqcptmgp `cbq, bgtcpqgml, _lb
bca_w `w afckga_j pc_argmlq ucpc _jqm cqrgk_rcb `w EPRI (2104
EPRI (2014) sqcb _ njskc-gl-epgb _nnpm_af rm pcnpcqclr rfc `cf_tgmp md pc_argtc njskcq gl rfc
_rkmqnfcpc dpmk nmglr _lb mrfcp qmspacq _q ucjj _q kcrcmpmjmew _q kmbcj glnsrq rm npmbsac
qn_rg_jjw bcr_gjcb _rkmqnfcpga bcnmqgrgml rm rfc j_lb qspd_ac md rfc S_l Js_l Rgtcp B_qgl _q _l
msrnsr. Tfc _rkmqnfcpga kmbcj rm u_rcpqfcb _l_jwqgq jgli_ec u_q snep_bcb rm _jjmu rfc
_rkmqnfcpga msrnsr rm `c kmbcjcb _q bcnmqgrgml _kmslrq ugrfgl epgb nmglrq p_rfcp rf_l
amlaclrp_rgmlq _lb bcnmqgrgml tcjmagrgcq. Tfc epgb acjjq _pc jglcb sn ugrf rfc WARMF
a_rafkclr _lb j_ic `mslb_pgcq rm bcrcpkglc rfc _pc_ md mtcpj_n. Dcnmqgrgml rm c_af pgtcp
a_rafkclr _lb _r _pc_ j_icq u_q a_jasj_rcb ugrf _l _pc_-ucgefrcb _tcp_ec.

Fmp EPRI (2014) kmbcjcb He bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl, rfc cddcar md fgef _lb jmu
Cfglcqc ckgqqgmlq ajc_pjw f_b rfc j_pecqr gkn_ar, _jrcpgle rfc bcnmqgrgml `w 3.5 _lb 5 ncpaclr
pcqncargtcjw. Tfc pckmt_j md FCPP f_b _ ajc_p `sr jcqqcp cddcar, pcbsagle He bcnmqgrgml `w 0.68
ncpaclr `cdmpc 2014 _lb _`msr 0.35 ncpaclr _drcp 2016 (_drcp 3 slgrq _pc qfsr bmul, ugrf 2 slgrq
pck_glgle _argtc _lb ckgrrgle _nnpmvgk_rcjw 102 j`q He/wc_p). WARMF qacl_pgm qgksj_rgmlq
eclcp_rcb rgkc qcpgcq msrnsrq md dgqf rgqqsc He amlaclrp_rgmlq _lb u_rcp amjskl amlaclrp_rgmlq
dmp Sc _lb _ ugbc p_lec md afckga_j qncagcq. Ev_knjcq md rfcqc msrnsr rgkc qcpgcq njmrrcb _lb
bcngarcb gl Fgespcq 5, 17 rfpmsef 20, _lb 22, dmp jma_rgmlq ugrfgl rfc S_l Js_l Rgtcp B_qgl.
AECOM (2014) gbclrgdgcb n_rfu_wq md He _lb Sc _aasksj_rgml gl clb_lecpcb dgqf, jgqrcb `gpbq
_lb rfcgp npcw (Fgespc 21).

EPRI (2014) eclcp_rcb b_gjw _tcp_ec He amlaclrp_rgmlq gl j_pec (>400 kk TL) _lb qk_jj (<400
kk TL) Cmjmp_bm ngickgllmu ugrf j_pec qc_qml_j t_pg_rgmlq, glajsbgle k_vgksk He
_aasksj_rgml bspgle d_jj _lb uglrcp _r qctcp_j jma_rgmlq ugrfgl rfc S_l Js_l Rgtcp B_qgl (Fgespc
22). Fmp rfgq BO, uc _tcp_ecb rfc k_vgksk _lls_j He amlaclrp_rgmlq gl ufmjc dgqf dpmk kmbcj
pslq dpmk rum jma_rgmlq ml rfc S_l Js_l Rgtcp (_`mtc L_ic Pmucjj gl Ur_f _lb lc_p Sfgnpmai,
Ncu Mcvgam) gl mpbcp rm af_p_arcpgxc _lls_j He amlaclrp_rgmlq gl clb_lecpcb dgqf mtcp rgkc.
Tfc He amlaclrp_rgmlq gl ufmjc `mbw Cmjmp_bm ngickgllmu `w bgddcpclr qgxcq _lb mtcp rgkc _pc
qskk_pgxcb gl T_`jcq 5 _lb 6. Wc sqcb gldmpk_rgml ml _lls_j He _aasksj_rgml gl ufmjc `mbw
Cmjmp_bm ngickgllmu `w qgxc _lb rgkc rm cqrgk_rc _ec- _lb qgxc-qncagdga He `mbw `spbclq rf_r
_pc _qqmag_rcb ugrf _btcpqc cddcarq, `_qcb ml rmvgamjmega_j qrsbgcq, _lb rm amkn_pc EPRI�q
bgddcpclr APS qacl_pgmq mtcp rgkc (Fgespc 23; T_`jc 7). Nmrc rf_r `ca_sqc Cmjmp_bm ngickgllmu
ucpc amjjcarcb _lb _l_jwxcb gl 2009 (Oqkslbqml _lb Lsqi 201) rfc wc_p 2009 cqr_`jgqfcb rfc
`_qcjglc rm ufgaf _bbgrgml_j He bcnmqgrgml _aasksj_rgml gl dgqf rgqqsc u_q _bbcb mp amkn_pcb.

Eqrgk_rgml md rfc Twnc _lb M_elgrsbc md Eddcarq `_qcb ml He gl Wfmjc Bmbw Fgqf

Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp umsjb `c cvnmqcb rm He bcnmqgrgml dpmk rfc pcqr md
rfc umpjb, n_prgasj_pjw qmspacq gl Cfgl_ _lb rfc ejm`_j nmmj md He (_q ucjj _q rfc npmnmqcb _argml
`w FCPP) rfpmsef He bcnmqgrgml, pslmdd glrm bmulqrpc_k _os_rga f_`gr_rq, _lb qs`qcosclr
`gm_aasksj_rgml rfpmsef rfc dmmb af_gl. Mcpaspw `gm_aasksj_rcq gl clb_lecpcb dgqf gl rfc S_l
Js_l Rgtcp _lb gq _ nmrclr lcspmrmvgl rf_r _ddcarq rfcgp dgrlcqq _lb pcnpmbsargtc fc_jrf (Cpskn
_lb Tpsbc_s 2009). Olac He clrcpq rfc `mbw, gr nmqcq rfc fgefcqr rfpc_rq md rmvgagrw `ca_sqc gr
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a_l `c _`qmp`cb glrm jgtgle rgqqscq _lb `jmmb. Olac gl rfc `jmmb gr apmqqcq glrm rfc `p_gl _lb
_aasksj_rcq, rfcpc gq lm ilmul u_w rm `c cvncjjcb dpmk rfc `p_gl (Gmlx_jcx cr _j. 2005).

Tfc _aasksj_rgml md He dpmk u_rcp maaspq tg_ rfc egjj kck`p_lcq _q ucjj _q rfpmsef glecqrgml
(Bcait_p 1996; USEPA 1997). McHe gq ctclrs_jjw rp_lqdcppcb dpmk rfc egjjq rm ksqajc _lb
mrfcp rgqqscq ufcpc gr gq pcr_glcb dmp jmle ncpgmbq md rgkc (Jsjqf_kl cr _j. 1982; Rggqezpb _lb
H_lqcl 1990). Ppm`_`jw jcqq rf_l 10 ncpaclr md rfc He gl dgqf rgqqsc pcqgbscq gq m`r_glcb `w
bgpcar (egjj) snr_ic dpmk u_rcp (Fp_lacqamlg _lb Lcl_lrml 1992; Snpw _lb Wgclcp 1991). He
r_icl sn ugrf dmmb glgrg_jjw _aasksj_rcq gl rfc rgqqscq md rfc nmqrcpgmp glrcqrglc md dgqf (Bmsbms
cr _j. 1991). He glecqrcb gl dmmb gq rp_lqdcppcb dpmk rfc glrcqrglc rm mrfcp mpe_lq glajsbgle
ksqajc rgqqscq (Bmsbms cr _j. 1991). McHe f_q `ccl pcnmprcb rm amlqrgrsrc dpmk 70 rm 95 ncpaclr
md rfc rmr_j kcpaspw gl qicjcr_j ksqajc gl dgqf (Hsai_`cc cr _j. 1979; EPA 1985; Rggqezpb _lb
F_kkc 1988; Gpcg` cr _j. 1990; Snpw _lb Wgclcp 1991). McHe _aamslrcb dmp _jkmqr _jj md rfc
He gl ksqajc rgqqsc gl _ ugbc t_pgcrw md `mrf dpcqfu_rcp _lb q_jru_rcp dgqf (Bjmmk 1992).

He gl dgqf rgqqscq a_l `c rp_lqdcppcb rm mt_pw _lb ceeq (Bcait_p 1996; Wgclcp _lb Snpw 1996;
MaKgk cr _j. 1976). Evnmqspc md rfc n_pclr nmnsj_rgml rm He amlaclrp_rgmlq md 0.03 rm 2.93 se/j
gl rfc j_`mp_rmpw pcqsjrcb gl He amlaclrp_rgmlq _q fgef _q 2 ke/ie gl rfcgp ck`pwmq (MaKgk cr
_j. 1976). Orfcp qrsbgcq pcnmprcb _ k_rcpl_j `spbcl rp_lqdcp rm ceeq p_legle dpmk 0.2 rm 36
ncpaclr (H_kkcpqafkgbr cr _j. 1999; H_kkcpqafkgbr _lb S_lbfcglpgaf 2005; Ajt_pcx cr _j.
2006; Nwc cr _j. 2007). H_rafgle qsaacqq _lb ck`pwmlga qsptgt_j gl dgqf _pc gltcpqcjw amppcj_rcb
ugrf He amlaclrp_rgmlq gl rfc cee (Wfgrlcw 1991; Dgjjml cr _j. 2010; ERM 2014`). Wgrfmsr
_bbgrgml_j gldmpk_rgml _`msr rfc k_rcpl_j rp_lqdcp p_rc md He dpmk rfc _bsjr dck_jc rm Cmjmp_bm
ngickgllmu ceeq, uc _qqskcb _ rp_lqdcp md 0.2 ncpaclr md rfc _bsjr dck_jc ufmjc `mbw `spbcl
He amlaclrp_rgml. Tmr_j kcpaspw amlaclrp_rgmlq gl ceeq md qctcp_j qncagcq md _bsjr dgqf dpmk
Sucbgqf j_icq _pc ksaf jmucp rf_l amlaclrp_rgmlq gl mrfcp rgqqscq (Lglbotgqr 1991). Fgqf
(glajsbgle ceeq _lb j_pt_c) amlrglsc r_ic sn He dpmk rfc u_rcp amjskl _lb rfcgp npcw (MaKgk
cr _j. 1976; Pclrpc_rf 1976_; 1976`).

Tfc rmvgagrw md He rm _os_rga mpe_lgqkq gq _ddcarcb `w `mrf _`gmrga _lb `gmrga d_armpq glajsbgle
rfc dmpk md He (glmpe_lga tcpqsq mpe_lga), cltgpmlkclr_j amlbgrgmlq (c.e., rckncp_rspc, q_jglgrw,
_lb nH), rfc qclqgrgtgrw md glbgtgbs_j qncagcq _lb jgdc fgqrmpw qr_ecq, _lb rfc rmjcp_lac md
glbgtgbs_j mpe_lgqkq. Tmvgamjmega_j cddcarq glajsbc lcspmjmega_j b_k_ec, pcnpmbsargtc
gkn_gpkclr, epmurf glfg`grgml, bctcjmnkclr_j _`lmpk_jgrgcq, kmpr_jgrw, _lb _jrcpcb `cf_tgmp_j
pcqnmlqcq (Bcait_p 1996, Bcait_p cr _j. 2005, Dgjjml cr _j. 2010, ERM 2010_,`). Wgclcp _lb
Snpw (1996) amlajsbcb rf_r lcspmrmvgagrw qcckq rm `c rfc kmqr npm`_`jc afpmlga pcqnmlqc md ugjb
_bsjr dgqfcq rm He cvnmqspc, `_qcb ml m`qcptcb cddcarq qsaf _q glammpbgl_rgml, gl_`gjgrw rm dccb,
bgkglgqfcb pcqnmlqgtclcqq, _`lmpk_j kmtckclrq, jcrf_pew, _lb `p_gl jcqgmlq. Il j_`mp_rmpw
qrsbgcq, pcnpmbsargtc clbnmglrq _pc eclcp_jjw kmpc qclqgrgtc rf_l epmurf mp qsptgt_j, ugrf
ck`pwmq _lb rfc c_pjw bctcjmnkclr_j qr_ecq `cgle rfc kmqr qclqgrgtc (H_lqcl 1989).

Bcait_p cr _j. (2005) pctgcucb 10 He pcqgbsc-cddcarq ns`jga_rgmlq dmp dgqf rm gbclrgdw ufmjc `mbw
rgqqsc amlaclrp_rgmlq md He rf_r ucpc md amlacpl rm dgqf. L_`mp_rmpw bmqgle qrsbgcq ugrf dgqf
glbga_rc rf_r camjmega_jjw pcjct_lr kcrfwjkcpaspw cvnmqspcq a_l a_sqc qgelgdga_lr `cf_tgmp_j,
nfwqgmjmega_j, pcnpmbsargtc, fgqrmjmega_j af_lecq _q ucjj _q kmpr_jgrw. Bcait_p cr _j. (2005)
_qqmag_rcb _btcpqc cddcarq rm qsptgt_j, epmurf, pcnpmbsargml, _lb `cf_tgmp ugrf ufmjc `mbw He
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amlaclrp_rgmlq _lb pcamkkclbcb rf_r epc_rcp rf_l 0.2 ke/ie WW He. Bcait_p cr _j. (2005)
lmrcb rf_r _rrcknrq rm bcpgtc npmrcargtc rgqqsc pcqgbscq dmp dgqf amlrglsc rm `c f_kncpcb `w _
n_sagrw md fgef os_jgrw, rmvgamjmega_j qrsbgcq qncagdga_jjw bcqgelcb rm jgli pcqgbscq _lb `gmjmega_j
cddcarq _lb clamsp_ecb gltcqrge_rmpq rm amlbsar qrsbgcq bcqgelcb qncagdga_jjw rm npmbsac
rcaflga_jjw qmslb pcqgbsc-cddcar gldmpk_rgml.

Dgjjml cr _j. (2010) pctgcucb 11 j_`mp_rmpw rmvgagrw qrsbgcq gltmjtgle dgqf. Tfc rcqr clbnmglrq
ucpc bgqrgjjcb rm _ amlrpmj-lmpk_jgxcb pcqnmlqc _lb cvrp_nmj_rcb rm _ ncpaclr glhspw dmp `mrf c_pjw
jgdc qr_ecq md dgqf, _lb hstclgjcq _lb _bsjr dgqf. Rcaclrjw ERM (2014_,`) pctgcucb 14 He
pcqgbsc-cddcarq ns`jga_rgmlq, qcjcarcb bmqc-pcqnmlqgtc b_r_, _lb a_jasj_rcb amlrpmj-lmpk_jgxcb
pcqnmlqc dmp bgddcpclr jgdc qr_ecq md dgqf _lb rwncq md glhspw (c.e., pcnpmbsargtc glhspw, `cf_tgmp_j
glhspw, _lb qsptgtmpqfgn glhspw).

A amkn_pgqml md rfc rwncq md glhspw gbclrgdgcb `w Dgjjml cr _j. (2010) _lb `w ERM (2014_,`) gq
_jqm npmtgbcb gl Fgespc 23. Uqgle Dgjjml cr _j (2010), rfcpc gq amkn_p_rgtcjw kmpc glhspw
cqrgk_rcb dmp _bsjrq, `sr rfc rwnc md glhspw rm _bsjrq gq lmr pc_bgjw gbclrgdgcb _q rm kmpr_jgrw,
`cf_tgmp_j glhspw, mp glhspw rm epmurf. Uqgle ERM (2014_,`), rfcpc gq amkn_p_rgtcjw kmpc glhspw
cqrgk_rcb dmp c_pjw jgdc qr_ecq _lb jcqq cvncarcb kmpr_jgrw dmp qs`_bsjrq _lb _bsjrq, `sr rfc rwnc
md glhspw rm qs`_bsjrq _lb _bsjrq gq pc_bgjw gbclrgdgcb _q rm kmpr_jgrw (qsptgtmpqfgn glhspw),
`cf_tgmp_j glhspw, mp pcnpmbsargtc glhspw. Tfcpcdmpc, uc sqcb rfc cddcarq pcj_rgmlqfgnq bcqapg`cb
`w ERM (2014_,`) rm cqrgk_rc rfc rwnc _lb k_elgrsbc md _btcpqc cddcarq _qqmag_rcb ugrf ufmjc
`mbw He gl kmbcjcb Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicpq gl rfc S_l Js_l Rgtcp B_qgl.

B_qcb ml rfcqc qrsbgcq uc sqcb:

_. Tfc ERM (2014_, `) glhspw pcj_rgmlqfgnq rm cqrgk_rc k_elgrsbc _lb rwnc md _btcpqc
cddcarq rm ceeq, c_pjw jgdc qr_ecq, qs`_bsjr _lb _bsjr Cmjmp_bm ngickgllmuq gl rfc S_l
Js_l Rgtcp `_qcb ml EPRI (2014) kmbcjcb ufmjc `mbw He amlaclrp_rgmlq mtcp rgkc _lb
cqrgk_rcb gl ceeq _q ucjj _q cqrgk_rcb kmpr_jgrw _qqmag_rcb ugrf `cf_tgmp_j glhspw (T_`jc
7, T_`jc 8).

`. ERM (2014_, `) cqrgk_rc rfc rwnc _lb k_elgrsbc md _btcpqc cddcarq _qqmag_rcb ugrf
ufmjc `mbw He gl kmbcjcb Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicpq gl rfc S_l Js_l
Rgtcp B_qgl.

Wc dmslb rf_r ERM (2014_, `) bcqapgnrgml md `cf_tgmp_j glhspw _qqmag_rcb ugrf He ufmjc `mbw
u_q n_prgasj_pjw gknmpr_lr. Tfc `p_gl _lb aclrp_j lcptmsq qwqrck _pc tcpw qclqgrgtc rm He
(ATSDR 1999; USEPA 2001, 2005; Kpcw cr _j. 2014). Tfc cddcarq md He ml rfc lcptmsq qwqrck
_pc npgk_pgjw rfc amlqcosclac md rfc pc_argml md He ugrf qsjdsp _rmkq md `p_gl npmrcglq, clxwkcq,
_lb mrfcp k_apmkmjcasjcq, ufgaf bcrpgkclr_jjw _ddcarq _ dgqf `p_gl�q lmpk_j dslargml
(R_`clqrcgl 1978, Eaajcq _lb All_s 1987, Wgclcp _lb Snpw 1996, ATSDR 1999, Cj_piqml _lb
M_emq 2006, Cpskn _lb Tpsbc_s 2009; Bcpe cr _j. 2010). McHe gl rfc `p_gl a_sqcq bc_rf md
acjjq md rfc aclrp_j lcptmsq qwqrck (R_`clqrcgl 1978). Bca_sqc lcptmsq qwqrck acjjq _pc
pcnjclgqfcb mljw bspgle _l mpe_lgqk�q bctcjmnkclr, acjj bc_rf `w McHe gl dgqf k_w pcqsjr gl
ncpk_lclr `p_gl b_k_ec. Tfsq, lcptc acjj b_k_ec gq gppctcpqg`jc _lb asksj_rgtc (R_`clqrcgl
1978, Eaajcq _lb All_s 1987, Cj_piqml _lb M_emq 2006, Cpskn _lb Tpsbc_s 2009).
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Il dgtc qrsbgcq, rpmsr, qrpgncb `_qq, _lb u_jjcwc ucpc dcb kcrfwjkcpaspw, _lb _drcp _aasksj_rgml
_lb m`qcpt_rgmlq dmp cddcar, `mrf ksqajc _lb `p_gl rgqqscq ucpc _l_jwxcb (Safcpcp cr _j. 1975,
MaKgk cr _j. 1976, Nggkg _lb Kgqqmml 1994, M_qml cr _j. 2000, Cgxbxgcj cr _j. 2003). Bcplrqqcl
cr _j. (2003) gbclrgdgcb jcqgmlq _lb gkn_gpkclr md jmamkmrmp _lb dccbgle _argtgrw md Arj_lrga
q_jkml ufcl `p_gl amlaclrp_rgmlq ucpc kc_qspcb _r 0.68 ke/ie WW. Uqgle rfc ksqajc-rm-
`p_gl p_rgm md 0.9, rfc amlaclrp_rgml md He gl ksqajc umsjb `c _nnpmvgk_rcjw 0.75 ke/ie WW,
ufmjc `mbw amlaclrp_rgml umsjb `c 0.45 ke/ie WW, umsjb `c _qqmag_rcb ugrf `p_gl glhspgcq.
McHe gq jgngb qmjs`jc, _jjmugle p_ngb nclcrp_rgml md rfc `jmmb-`p_gl `_ppgcp (Fcjrgcp cr _j. 1972,
Gg`jgl _lb M_qq_pm 1973; MaKgk cr _j. 1976; Ojqml cr _j. 1978; Bcghcp _lb Jcplcjmt 1979).
Ilhspw rm rfc aclrp_j lcptmsq qwqrck pcqsjrq dpmk _aasksj_rgml md He gl rfc acpc`cjjsk _lb
acpc`p_j amprcv ufcpc gr `glbq rgefrjw rm qsjdfwbpwj epmsnq pcqsjrgle gl n_rfmjmega_j af_lecq
(S_qrpw _lb Sf_pk_ 1980). Ilqgbc rfc acjj, He glfg`grq npmrcgl qwlrfcqgq/RNA qwlrfcqgq _lb
_ddcarq mrfcp `p_gl npmrcglq (Ymqfglm cr _j. 1966; Cf_le cr _j. 1972; B_qs cr _j. 2014).

Fsprfcpkmpc, pcaclr qrsbgcq f_tc ajc_pjw glbga_rcb _btcpqc cddcarq md He ml dgqf kgep_rgml _lb
qn_ulgle `cf_tgmp (B_qs cr _j. 2014). Fgqf f_tc jgicjw npmtgbcb rfc kmqr ctgbclac md He
rmvga_lr-_qqmag_rcb lcspmafckga_j af_lec (B_qs cr _j. 2014). M_lw pcqc_pafcpq (Fhcb cr _j.
1998; T_l_l cr _j. 2006; Cpskn _lb Tpsbc_s 2009; Bcpe cr _j. 2010; F_pgl_ cr _j. 2010; Mcj_ cr
_j. 2010; Rgafcrrg cr _j. 2010; _lb Lc P_ec cr _j. 2011; Xs cr _j. 2012) msrjglc _qqmag_rgmlq
`cruccl He cvnmqspcq _lb lcspmafckga_j af_lecq gl dgqf `p_glq, _lb _jqm k_ic jgli_ecq rm
_btcpqc cddcarq ml dgqf `cf_tgmp, clbmapglc dslargml, tgqs_j qwqrckq, _lb pcnpmbsargml.

Nskcpmsq qrsbgcq f_tc pcnmprcb ml rfc `cf_tgmp_j cddcarq md kcpaspw cvnmqspc rm dgqf. A qrsbw
`w Wc``cp _lb H_glcq (2003) npmtgbcq os_lrgr_rgtc cqrgk_rcq md `cf_tgmp_j cddcarq gl emjbcl
qfglcp cvnmqcb rm bgcr_pw McHe _r amlaclrp_rgmlq md 0.012 (amlrpmj), 0.455, _lb 0.959 ke/ie
kcpaspw slbcp qr_lb_pb j_`mp_rmpw amlbgrgmlq dmp 90 b_wq. Ar rfc clb md rfc cvnmqspc ncpgmb,
ufmjc `mbw dgqf rgqqsc kcpaspw amlaclrp_rgmlq ucpc 0.041 (amlrpmj), 0.230, _lb 0.536 ke/ie
WW. Nm kmpr_jgrw mp cddcarq ml epmurf ucpc m`qcptcb _r _lw bmqc. Ppcb_rmp-_tmgb_lac
`cf_tgmp rm _ kmbcj `cjrcb igledgqfcp u_q ct_js_rcb dmp ksjrgnjc `cf_tgmp_j pcqnmlqcq. Tfc
_srfmpq pcnmprcb qr_rgqrga_jjw qgelgdga_lr `cf_tgmp_j gkn_gpkclr dmp qfm_j tcprga_j bgqncpq_j, rgkc
rm pcrspl rm npc-cvnmqspc _argtgrw, _lb epc_rcp qfm_j _pc_ _drcp pcrspl rm npc-cvnmqspc _argtgrw
jctcjq dmp dgqf ugrf 0.54 ke/ie WW ufmjc `mbw dgqf rgqqsc He amlaclrp_rgmlq. Tfc _srfmpq
pcdcppcb rm rfcqc pcqnmlqcq _q fwncp_argtc pcqnmlqcq, ufgaf a_l k_ic rfc npcw kmpc c_qgjw
bcrcarcb _lb kmpc c_qgjw d_rgescb. Hwncp_argtc `cf_tgmp_j pcqnmlqcq dpmk He cvnmqspc rm dgqf
f_tc _jqm `ccl m`qcptcb gl p_gl`mu rpmsr _lb j_peckmsrf `_qq (H_prk_ll 1978; Mmpe_l 1979).
Fhcjb cr _j. (1998) pcnmprcb gkn_gpcb dccbgle cddgagclagcq _lb pcbsacb amkncrgrgtc _`gjgrgcq gl 13-
b_w mjb ep_wjgleq dcb _ bgcr amlr_glgle McHe. Tfc pcqsjrgle ufmjc `mbw amlaclrp_rgmlq p_lecb
dpmk 0.09 rm 3.8 ke/ie WW dmp rfc jmucqr _lb fgefcqr cvnmqspc epmsnq. Tfc _srfmpq pcnmprcb
qr_rgqrga_jjw qgelgdga_lr `cf_tgmp_j cddcarq _r amlaclrp_rgmlq md 0.27 ke/ie WW _lb fgefcp.
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Cpskn _lb Tpsbc_s (2009) dmslb rf_r _aasksj_rgml md He gl rfc dgqf `p_gl f_q pcqsjrcb gl
pcbsacb fmpkmlc qcapcrgml, fwnmrf_j_kga lcspml bceclcp_rgml, _lb _jrcp_rgmlq gl
lcspmrp_lqkgqqgml. Tfc glfg`grmpw cddcar md He ml pcnpmbsargml gl dgqf f_q `ccl qseecqrcb rm
maasp _r ksjrgnjc qgrcq ugrfgl rfc pcnpmbsargtc qwqrck, glajsbgle rfc fwnmrf_j_ksq, ngrsgr_pw, _lb
eml_bq (Cpskn _lb Tpsbc_s 2009). Ar rfc jctcj md rfc ngrsgr_pw, He cvnmqspc umsjb pcbsac
_lb/mp gl_argt_rc eml_bmrpmngl-qcapcrgle acjjq lcacqq_pw dmp pcnpmbsargml. Srsbgcq rf_r f_tc
cv_kglcb rfc cddcarq md He ml rfc pcnpmbsargtc mpe_lq bckmlqrp_rcb _ p_lec md cddcarq, glajsbgle
pcbsargmlq gl eml_b qgxc, agpasj_rgle pcnpmbsargtc qrcpmgbq, e_kcrc npmbsargml, _lb qn_ulgle
qsaacqq. L_`mp_rmpw cvncpgkclrq f_tc qfmul bgkglgqfcb pcnpmbsargml _lb clbmapglc
gkn_gpkclr gl dgqf cvnmqcb rm bgcr_pw He _r cltgpmlkclr_jjw pcjct_lr amlaclrp_rgmlq, ugrf
bmaskclrcb cddcarq ml npmbsargml md qcv fmpkmlcq, eml_b_j bctcjmnkclr, cee npmbsargml,
qn_ulgle `cf_tgmp, _lb qn_ulgle qsaacqq. Fgcjb qrsbgcq f_tc dmslb bcajglgle jctcjq md qcv
fmpkmlcq ugrf glapc_qcb He cvnmqspc (Cpskn _lb Tpsbc_s 2009). Cmkn_pcb rm n_gpq md dgqf
p_gqcb ml lmpk_j bgcrq, md rfmqc rf_r _rc amlr_kgl_rcb bgcrq, dcucp qn_ulcb, _lb rfmqc rf_r bgb
qn_ulcb j_rcp _lb npmbsacb dcucp ceeq. Csppclrjw, lmr _jj dck_jcq bm qn_ul (V_jbcx 2014).

Cmlbgrgml md W_rcp Qs_jgrw PCE md Cmjmp_bm Pgickgllmu Cpgrga_j H_`gr_r

W_rcp md qsddgagclr os_jgrw gq _ npgk_pw amlqrgrsclr cjckclr (PCE) md Cmjmp_bm ngickgllmu
nfwqga_j apgrga_j f_`gr_r. Wc sqcb rfc p_rcq md He-pcj_rcb gkn_gpkclrq _qqmag_rcb ugrf _ kmbcjcb
jmle-rcpk nmnsj_rgml bcajglc md Cmjmp_bm ngickgllmu gl rfc S_l Js_l Rgtcp B_qgl (AECOM
2013; Mgjjcp 2014; ERM 2014_,`) rm af_p_arcpgxc ufcl rfmqc amlbgrgmlq umsjb `c _qqmag_rcb
ugrf _btcpqc kmbgdga_rgml md apgrga_j f_`gr_r. Tf_r gq, apgrga_j f_`gr_r umsjb `c _btcpqcjw
kmbgdgcb ufcl He amlaclrp_rgmlq gl u_rcp _pc _qqmag_rcb ugrf dgqf ufmjc `mbw amlaclrp_rgmlq md
0.7 ke/ie WW (ufgaf _pc pcj_rcb rm _ epc_rcp rf_l 8 ncpaclr pcnpmbsargtc glhspw _lb _`mtc 1.5
ncpaclr _bsjr kmpr_jgrw). Tfc PCEq md apgrga_j f_`gr_r jgicjw maasp _qqmag_rcb ugrf 0.7 ke/ie
WW gl ufmjc `mbw Cmjmp_bm ngickgllmu _lb sqgle Bgm_aasksj_rgml F_armpq npmtgbcb gl rfc
BA (OSMRE 2014, n 6-18), umsjb `c dpmk 0.002 se/L McHe gl u_rcp mp 0.2 se/L rmr_j He gl
u_rcp.

Wc sqcb kmbcjq (ugrf t_pgmsq _qqsknrgmlq) rm _qqcqq, bcqapg`c, ct_js_rc, _lb cqrgk_rc uf_r gq
f_nnclgle lmu _lb uf_r ugjj f_nncl gl rfc S_l Js_l Rgtcp B_qgl _lb rm rfc clb_lecpcb qncagcq
rf_r pcqgbc rfcpc mtcp rgkc (Oqkslbqml _lb Lsqi 2011; ERM 2014_,`; Mgjjcp 2014;
OSMRE2014; _lb rfc _bkglgqrp_rgtc pcampb qsnnmprgle rfc BA _lb BO).

Tfcpc pck_gl gqqscq ugrf rfc _aasp_aw _lb npcagqgml md kc_qspckclr-`_qcb cqrgk_rcq rf_r
bcnclb ml rfc t_jgbgrw md cvrp_nmj_rgle kc_qspckclrq k_bc _r gldpcosclr glrcpt_jq rm jmlecp
ncpgmbq, mp kc_qspckclrq k_bc _r mlc nj_ac rm mrfcp _pc_q. Hmuctcp, rfc `cqr _t_gj_`jc
qagclrgdga _lb amkkcpag_j gldmpk_rgml qsnnmprq rfc dmjjmugle pce_pbgle He gl rfc S_l Js_l Rgtcp
B_qgl:

1. Csppclrjw, _lrfpmnmeclga He ckgqqgmlq d_p qspn_qq rfmqc bcpgtcb dpmk l_rsp_j npmacqqcq
M_qml _lb Sfcs, 2002; Fgrxecp_jb cr _j., 2005; P_alw_ 2010; UNEP 2013; EPRI 2014).
Msaf md rfc He gl rfc cltgpmlkclr mpgegl_rcq dpmk amk`sqrgml md am_j _lb a_l rp_tcj
jmle bgqr_lacq gl rfc _rkmqnfcpc `cdmpc `cgle bcnmqgrcb (L_lbgq _lb Kccjcp 2002;
H_kkcpqafkgbr _lb Fgrxecp_jb 2006; EPRI 2014). Tfc ejm`_j nmmj _lb qmspacq gl Aqg_
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_aamslr dmp rfc k_hmpgrw _jj _lrfpmnmeclga He ckgqqgmlq (P_awl_ cr _j. 2010, Pgppmlc, cr
_j. 2010; EPRI 2014). Hmuctcp, jma_j qmspacq _jqm amlrpg`src bpw He bcnmqgrgml mp rm
jma_jjw cjct_rcb amlaclrp_rgmlq ugrfgl rfc S_l Js_l Rgtcp B_qgl (Lwk_l cr _j. 2007;
Mmslr_gl Srsbgcq Ilqrgrsrc 2010; USEPA 2011_; Hs_le _lb Gsqrgl 2012; S_rfcp cr _j.
2013; EPRI 2014). Wgrfmsr gknpmtcb nmjjsrgml amlrpmjq mp mrfcp _argmlq r_icl rm pcbsac
He bcnmqgrgml, He amlaclrp_rgmlq _pc jgicjw rm pck_gl _r rfc jctcjq rfcw _pc rmb_w.

2. Il rfc S_l Js_l Rgtcp B_qgl, qmkc _kmslr md rfc He bcnmqgrcb gq amltcprcb rm McHe,
ufgaf sjrgk_rcjw `gm_aasksj_rcq gl rfc clb_lecpcb dgqf. Tfc p_rc md He kcrfwj_rgml,
t_pgcq epc_rjw gl rgkc _lb qn_ac, _lb bcnclbq ml lskcpmsq cltgpmlkclr_j d_armpq,
glajsbgle rckncp_rspc, _lb _kmslrq md mvwecl, mpe_lga k_rrcp, _lb qsjd_rc rf_r _pc
npcqclr, `sr dcu _argmlq a_l `c r_icl rf_r qgelgdga_lrjw _jrcp rfmqc l_rsp_j u_rcpqfcb
npmacqqcq (Ggjkmsp _lb Hclpw 1991). He clrcpq _os_rga dmmb uc`q ufcpc gr gq r_icl sn
dpmk u_rcp `w _je_c _lb mrfcp kgapmmpe_lgqkq _lb glapc_qcq gl amlaclrp_rgmlq ugrf dgqf
_r rfc rmn md rfc dmmb uc`. Tfc l_rgtc, rmn npcb_rmp dgqf gq rfc clb_lecpcb Cmjmp_bm
ngickgllmu, ufgaf amlqskcq mrfcp dgqf _lb rclbq rm _aasksj_rc fgef He amlaclrp_rgmlq
gl rfcgp rgqqscq.

3. Mcpaspw gq _ ncpqgqrclr rmvga cjckclr. Ir gq `camkgle glapc_qglejw ctgbclr rf_r rfc qamnc
_lb qctcpgrw md rfc He npm`jck dmp ugjbjgdc f_q `ccl qs`qr_lrg_jjw slbcpcqrgk_rcb (Wclrx
cr _j. 2014). Rcaclr dglbgleq qfmu rf_r _r fgef amlaclrp_rgmlq, He gkn_gpq rfc fc_jrf _lb
pcnpmbsargml md dgqf _lb `gpbq _r ksaf jmucp bgcr_pw mp rgqqsc amlaclrp_rgmlq rf_l
npctgmsqjw pcamelgxcb (Etcpq cr _j. 2011; S_lbfcglpgaf _lb Wgclcp 2011; Dcncu cr _j.
2012_). Fmp cv_knjc, amlaclrp_rgmlq md He gl _bsjr Cmjmp_bm ngickgllmu dpcosclrjw
ugjj cvaccb rfpcqfmjb jctcjq md amlacpl (0.2 ke/ie WW gl ufmjc dgqf) rf_r _pc _qqmag_rcb
ugrf _jrcpcb `gmafckga_j npmacqqcq, _jrcpcb `cf_tgmpq, b_k_ec rm acjjq _lb rgqqscq,
kmpr_jgrw, _lb bgkglgqfcb pcnpmbsargml (Bcait_p 1996; USEPA 1997; Cpskn _lb
Tpsbc_s 2009; Dgjjml cr _j 2010; S_lbfcglpgaf _lb Wgclcp 2011; ERM 2014_,`)

Eqrgk_rgml md He gl Wfmjc Bmbw R_xmp`_ai Ssaicp

EPRI (2014) kmbcjcb rfc qn_rg_j bgqrpg`srgml md He gl j_pecp, _bsjr ufmjc `mbw p_xmp`_ai
qsaicpq gl rfc S_l Js_l Rgtcp B_qgl (Fgespc 24). Cmlaclrp_rgmlq md He gl R_xmp`_ai qsaicp _pc
ksaf jmucp _q (amltcprcb) ufmjc `mbw p_lecb dpmk 0.03 rm 0.13 ke/ie WW _lb _tcp_ecb 0.07
ke/ie WW (T_`jc 5). Tfgq jctcj md ufmjc `mbw He u_q qgkgj_p rm rf_r gl _l Aec 3 Cmjmp_bm
ngickgllmu, _lb rfcpcdmpc, uc sqcb _ qgkgj_p kcrfmb rm cqrgk_rc rfc lsk`cp md R_xmp`_ai
qsaicpq rf_r amsjb `c _btcpqcjw _ddcarcb `w rfc npmnmqcb _argml.
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H_`gr_r kmbcjgle `w AECOM (2013b, 2014) gbclrgdgcb _nnpmvgk_rcjw 6,726 _apcq md nmrclrg_jjw
qsgr_`jc qmsrfucqr ugjjmu djwa_rafcp f_`gr_r ugrfgl rfc Dcnmqgrgml Apc_. Tfc p_rgm md djwa_rafcp
lcqrgle f_`gr_r (632 _apcq; BOR 2012) rm djwa_rafcp apgrga_j f_`gr_r gl rfc Mgbbjc Rgm Gp_lbc
(47,844 _apcq) u_q (632/47844=) 0.013. Id uc _qqskc _ qgkgj_p p_rgm md djwa_rafcp lcqrgle
f_`gr_r rm qsgr_`jc djwa_rafcp f_`gr_r ugrfgl rfc Dcnmqgrgml Apc_, uc cqrgk_rc rf_r _q k_lw _q
(6726 _apcq v 0.013=) 87.4 _apcq md lcqrgle f_`gr_r amsjb maasp ugrfgl _lw wc_p. Il _ pcamtcpcb
djwa_rafcp nmnsj_rgml, rfc _tcp_ec qsgr_`jc lcqrgle f_`gr_r qgxc gq 5.4 _apcq (USFWS 2013). Tfc
rmr_j k_vgksk lsk`cp md lcqrgle djwa_rafcpq rf_r amsjb maasnw rfc Dcnmqgrgml Apc_ gl _lw wc_p
umsjb `c (87.4 _apcq/5.4 _apcq =) 16 lcqrgle n_gpq. Hmuctcp, lmr _jj djwa_rafcp f_`gr_rq gl rfc
Dcnmqgrgml Apc_ _pc asppclrjw qsgr_`jc lcqrgle f_`gr_r lmp umsjb rfcw `c cvncarcb rm pck_gl
qsgr_`jc lcqrgle f_`gr_rq mtcp rgkc.

He gq _l cltgpmlkclr_j amlr_kgl_lr rf_r a_l _jqm f_tc _btcpqc cddcarq ml pgn_pg_l ugjbjgdc
(Safcsf_kkcp cr _j. 2012; Wclrx cr _j. 2014). Fmp pgn_pg_l `gpbq qsaf _q djwa_rafcpq _lb
asaimmq, kcpaspw gq _aasksj_rcb tg_ glecqrgml md _cpg_j glqcarq ckcpegle dpmk `clrfga jgdc qr_ecq
gl _os_rga cltgpmlkclrq amlr_glgle kcpaspw mp dpmk _qqmag_rcb npcb_rmpw qngbcpq (Cpgqrmj cr _j.
2008; Ebkmlbq cr _j. 2012; Etcpq cr _j. 2012; Bsaij_lb-Ngaiq cr _j. 2014; G_ll cr _j. 2014).
Dgcr_pw rmr_j He amlaclrp_rgmlq _qqmag_rcb ugrf _btcpqc cddcarq rm `gpbq _pc eclcp_jjw epc_rcp rf_l
0.1 ke/ie WW (DOI 1998). Olac glecqrcb, McHe p_ngbjw kmtcq glrm rfc `gpb�q aclrp_j lcptmsq
qwqrck, pcqsjrgle gl `cf_tgmp_j _lb lcspmkmrmp bgqmpbcpq (T_l cr _j. 2009; Safcsf_kkcp cr _j.
2007, 2012). Tfc bctcjmngle aclrp_j lcptmsq qwqrck gl _tg_l ck`pwmq gq cqncag_jjw qclqgrgtc rm
rfgq cddcar, _lb ncpk_lclr `p_gl jcqgmlq _lb qngl_j ampb bceclcp_rgml _pc amkkml (DOI 1998,
Ymsle 1998; Bpw_l cr _j. 2003; Safcsf_kkcp cr _j. 2007; Hcglx cr _j. 2009). Tfcpcdmpc,
_btcpqc cddcarq _pc bcqapg`cb dmp rfc ceeq, ck`pwmq, lcqrjgleq _lb/mp djcbejgleq _qqmag_rcb ugrf
cjct_rcb He `spbclq gl rfc dck_jc n_pclr _lb bsc rm dmp_egle.

He amlaclrp_rgmlq gl gltcprc`p_rcq dpmk rfc S_l Js_l Rgtcp B_qgl _pc eclcp_jjw (0.03 rm 0.04
ke/ie WW) jcqq rf_l rfgq rfpcqfmjb amlaclrp_rgml (AECOM 2013). Nm kmbcjgle md He gl
gltcprc`p_rcq mtcp rgkc u_q amlbsarcb. Tfcpcdmpc, uc cvncarcb rf_r lm kmpc rf_l mlc rfgpb md
gltcprc`p_rc He amlaclrp_rgmlq umsjb `c epc_rcp rf_l rfc 0.1 ke/ie WW rfpcqfmjb. Tfcpcdmpc,
uc _nnjgcb rfc _tcp_ec _lls_j djwa_rafcp-lcqrgle p_rc dpmk 20 wc_pq md qsptcw pcqsjrq gl rfc S_l
Js_l Rgtcp B_qgl rm cqrgk_rc rfc jgicjgfmmb md rf_r qsgr_`jc lcqrgle f_`gr_r ugrfgl rfc Dcnmqgrgml
Apc_ umsjb `c maasngcb `w lcqrgle djwa_rafcpq (16 lcqrgle n_gpq v 1.25 ncpaclr djwa_rafcp
lcqrgle p_rc ncp wc_p = 0.2) rm `c 20 ncpaclr bspgle _lw mlc wc_p.

Selenium 

Scjclgsk, _ rp_ac cjckclr, gq _ l_rsp_j amknmlclr md am_j _lb qmgjq gl rfc _pc_ _lb a_l `c
pcjc_qcb rm rfc cltgpmlkclr `w rfc gppge_rgml md qcjclgsk-pgaf qmgjq _lb rfc `splgle md am_j gl
nmucp nj_lrq ugrf qs`qcosclr ckgqqgmlq rm _gp _lb bcnmqgrgml rm j_lb _lb qspd_ac u_rcp (EPRI
2014). Smspacq md qcjclgsk, `mrf _lrfpmnmeclga _lb l_rsp_j, gl rfc S_l Js_l Rgtcp f_tc `ccl
pcnmprcb `w O�Bpgcl (1987), A`cjj (1994), Bj_laf_pb cr _j. (1993), _lb Tfmk_q cr _j. (1997,
1998). Scjclgsk, _jrfmsef pcosgpcb gl rfc bgcr md dgqf _r tcpw jmu amlaclrp_rgmlq (<0.5
kgapmep_kq ncp ep_k [se/e\ ml _ bpw ucgefr [DW\ `_qgq), gq rmvga _r fgefcp jctcjq (>3 se/e) _lb
k_w `c _btcpqcjw _ddcargle clb_lecpcb dgqf gl rfc snncp Cmjmp_bm Rgtcp `_qgl (H_kgjrml 1999,
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H_kgjrml cr _j. 2005). Evacqq bgcr_pw qcjclgsk a_sqcq cjct_rcb amlaclrp_rgmlq md qcjclgsk rm `c
bcnmqgrcb glrm bctcjmngle ceeq, n_prgasj_pjw rfc wmji (Bsfj _lb H_kgjrml 2000, Lckjw 2002). Id
amlaclrp_rgmlq gl rfc cee _pc qsddgagclrjw fgef, bctcjmngle npmrcglq _lb clxwkcq `camkc
bwqdslargml_j mp pcqsjr gl mvgb_rgtc qrpcqq, amlbgrgmlq rf_r k_w jc_b rm ck`pwm kmpr_jgrw,
bcdmpkcb ck`pwmq mp ck`pwmq rf_r k_w `c _r fgefcp pgqi dmp kmpr_jgrw (Lckjw 2002). Abbgrgml_j
qcjclgsk pgqiq _pc _qqmag_rcb ugrf bgcr_pw rmvgagrw.

Selenium in water 

Scjclgsk amlaclrp_rgmlq a_l `c cjct_rcb gl _pc_q ufcpc gppge_rgml maaspq ml qmgjq ufgaf _pc
bcpgtcb dpmk mp mtcpjgc Unncp Cpcr_acmsq k_pglc qcbgkclrq. Tfmk_q cr _j. (1998) dmslb rf_r
u_rcp q_knjcq dpmk DOI npmhcar gppge_rgml-bp_gl_ec qgrcq bctcjmncb ml Cpcr_acmsq qmgjq
amlr_glcb _ kc_l qcjclgsk amlaclrp_rgml _`msr 10 rgkcq epc_rcp rf_l rfmqc gl q_knjcq dpmk DOI
npmhcar qgrcq bctcjmncb ml lml-Cpcr_acmsq qmgjq. Pcpamj_rgml md gppge_rgml u_rcp rfpmsef rfcqc
qmgjq _lb qcbgkclrq jc_afcq qcjclgsk glrm pcacgtgle u_rcpq. Orfcp qmspacq md qcjclgsk jgicjw
glajsbc nmucp nj_lr djw _qf _lb mgj pcdglcpgcq gl rfc `_qgl (A`cjj 1994). W_rcp bcnjcrgmlq, `w
pcbsagle bgjsrgml cddcarq, a_l glapc_qc rfc amlaclrp_rgmlq md qcjclgsk _lb mrfcp amlr_kgl_lrq gl
u_rcp, qcbgkclrq, _lb `gmr_ (Oqkslbqml cr _j. 2000).

Smkc rpg`sr_pgcq rm rfc S_l Js_l Rgtcp a_ppw fgefcp qcjclgsk amlaclrp_rgmlq rf_l dmslb gl rfc
k_glqrck md rfc pgtcp (Tfmk_q cr _j. 1998; EPRI 2014; Fgespc 25). Ilapc_qcb qcjclgsk
amlaclrp_rgmlq k_w _jqm pcqsjr dpmk rfc glrpmbsargml md epmslbu_rcp rm rfc k_glqrck md rfc pgtcp
_jmle grq amspqc (BIA 1999). Ajrfmsef rfcqc jctcjq _pc bgjsrcb `w rfc S_l Js_l Rgtcp djmu, rfc
lcr cddcar gq _ ep_bs_j _aasksj_rgml md rfc cjckclr gl rfc pgtcp _q gr rp_tcjq bmulqrpc_k. Fmp
cv_knjc, qcjclgsk amlaclrp_rgmlq gl u_rcp q_knjcq amjjcarcb dpmk rfc k_glqrck md rfc S_l Js_l
Rgtcp cvfg`grcb _ eclcp_j glapc_qc gl k_vgksk pcampbcb t_jscq ugrf bgqr_lac bmulqrpc_k dpmk
Apafsjcr_, Ncu Mcvgam, rm Bjsdd, Ur_f (<1 kgapmep_k ncp jgrcp [se/L\ rm 4 se/L) (Wgjqml cr _j.
1995). Tfc q_dc jctcj md qcjclgsk amlaclrp_rgmlq dmp npmrcargml md dgqf _lb ugjbjgdc gl u_rcp gq
amlqgbcpcb rm `c jcqq rf_l 2 se/L, _lb afpmlga_jjw rmvga jctcjq _pc amlqgbcpcb rm `c epc_rcp
rf_l2.7 se/L (Lckjw 1993; M_gcp _lb Klgefr 1994; Wgjqml cr _j. 1995). Dgcr_pw qcjclgsk gq rfc
npgk_pw qmspac dmp qcjclgsk gl dgqf (Lckjw 1993). Tfsq, qcbgkclr _lb `gmrga _l_jwqcq _pc
lcacqq_pw rm dsprfcp cjsagb_rc rfc pgqi md qcjclgsk gl u_rcp rm dgqf _lb ugjbjgdc.
Eqrgk_rgmlq md qcjclgsk amlaclrp_rgmlq gl rfc S_l Js_l Rgtcp glajsbc rfc amlrpg`srgmlq md rfc
N_t_hm Ilbg_l Ippge_rgml Ppmhcar (NIIP) _lb mrfcp gppge_rcb _epgasjrsp_j npmhcarq. Ippge_rgml pcrspl
djmuq dpmk gppge_rgml npmhcarq pcqsjr gl glapc_qcb qcjclgsk amlaclrp_rgmlq gl rfc S_l Js_l Rgtcp
(Bj_laf_pb cr _j. 1993; Tfmk_q cr _j. 1999).
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(1997) pcnmprcb rfc amlaclrp_rgmlq md qcjclgsk gl `gmr_ dpmk _os_rga f_`gr_rq _u_w dpmk rfc pgtcp
k_glqrck glajsbgle `gmr_ amjjcarcb dpmk gppge_rgml bp_glq _lb nmlbq, ufgaf f_b ksaf fgefcp
amlaclrp_rgmlq md qcjclgsk gl nj_lrq (20 se/e DW), gl gltcprc`p_rcq (32.5 se/e DW), _lb gl
ufmjc dgqf (41.7 se/e DW) rf_l rfmqc dmslb gl rfc k_glqrck.

Selenium in Fish 

Sgknqml _lb Lsqi (1999) pcnmprcb ml qcjclgsk amlaclrp_rgmlq gl `gmr_ amjjcarcb dpmk rfc S_l
Js_l Rgtcp k_glqrck (mljw) sqgle b_r_ dpmk Tfmk_q cr _j. (1997, 1998) _lb mrfcpq (Bj_laf_pb cr
_j. 1993, O�Bpgcl 1987, Wgjqml cr _j. 1995). Sgknqml _lb Lsqi (1999) _lb Oqkslbqml _lb
Lsqi (2011) pcnmprcb ml rfc amlaclrp_rgmlq md qcjclgsk gl ksqajc rgqqscq amjjcarcb dpmk
Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicpq dpmk rfc S_l Js_l Rgtcp k_glqrck. Scjclgsk
amlaclrp_rgmlq gl p_xmp`_ai qsaicp ksqajc njseq amjjcarcb dpmk rfc S_l Js_l Rgtcp p_lecb dpmk
1.1 � 5.4 ke/ie DW _lb _tcp_ecb 3.5 ke/ie DW. Scjclgsk amlaclrp_rgmlq gl Cmjmp_bm
ngickgllmu ksqajc njseq amjjcarcb dpmk rfc S_l Js_l Rgtcp p_lecb dpmk 1.6 � 4.6 ke/ie DW
_lb _tcp_ecb 3.0 ke/ie DW (T_`jc 5). Tfcpc ucpc lm qr_rgqrga_jjw qgelgdga_lr qn_rg_j bgddcpclacq
dmslb sqgle p_xmp`_ai qsaicp mp rfc Cmjmp_bm ngickgllmu ksqajc njse qcjclgsk amlaclrp_rgmlq.
Cmlaclrp_rgmlq md Sc gl clb_lecpcb dgqf rgqqscq umsjb `c cvncarcb rm pcdjcar af_lecq gl
bcapc_qgle _rkmqnfcpga bcnmqgrgml _drcp FCPP qfsr bmul md Ulgrq 1-3 gl Dcack`cp 2013 (EPRI
2014), _lb rfcl umsjb `c cvncarcb rm glapc_qc qjgefrjw _drcp 2031.

Mechanisms of Selenium Toxicity 

Scjclgsk f_q `ccl qfmul rm cjgagr _ ugbc p_lec md _btcpqc cddcarq gl dgqf glajsbgle kmpr_jgrw,
pcnpmbsargtc gkn_gpkclr, cddcarq ml epmurf, _lb bctcjmnkclr_j _lb rcp_rmeclga cddcarq glajsbgle
cbck_ _lb dgldmjb, ap_lgmd_ag_j, _lb qicjcr_j bcdmpkgrgcq (H_kgjrml 2004; Hmjk cr _j. 2005).
Evacqqgtc qcjclgsk amlaclrp_rgmlq gl dgqf rgqqscq a_l a_sqc _ ugbc t_pgcrw md rmvga cddcarq _r rfc
`gmafckga_j, acjjsj_p, mpe_l, _lb rgqqsc jctcjq (Smpclqcl 1991). Scjclgsk gq `clcdgag_j gl qk_jj
_kmslrq `sr a_l `c rmvga rm _lgk_jq _r qjgefrjw fgefcp amlaclrp_rgmlq (Sf_pk_ _lb Sglef 1984).
M_gcp cr _j. (1987) qseecqr rfc q_dcrw k_pegl `cruccl pcamkkclbcb _lb rmvga bgcr_pw
amlaclrp_rgmlq k_w mljw `c 10-dmjb. Scjclgsk gq eclcp_jjw mlc md rfc kmqr rmvga cjckclrq rm
dgqf, _lb pcqc_pafcpq (Hgjrml cr _j. 1980; Hmbqml _lb Hgjrml 1983; Smpclqml 1991) f_tc pcnmprcb
qcjclgsk rmvgagrw rm maasp _r bgcr_pw amlaclrp_rgmlq mljw 7 rm 30 rgkcq epc_rcp rf_l rfmqc
amlqgbcpcb cqqclrg_j dmp npmncp lsrpgrgml (g.c., > 3 ke Sc/ie DW). Hmuctcp, rmvgagrw t_pgcq ugrf
dgqf qncagcq, rckncp_rspc, jgdc qr_ec, cvnmqspc amlaclrp_rgml, afckga_j dmpk, rfc npcqclac md
n_rfmeclq, _lb mrfcp d_armpq (Smpclqml 1991).

Scjclgsk Eddcarq rm Fgqf Ot_pgcq _lb Eeeq

Lckjw (1998) pcnmprcb rf_r mlc md rfc msru_pb k_lgdcqr_rgmlq md qcjclgsk rmvgagrgcq gl dgqf gq
rcp_rmeclga bcdmpkgrw. Tcp_rmeclga bcdmpkgrgcq (mp rcp_r_) _pc ncpk_lclr amleclgr_j
k_jdmpk_rgmlq rf_r f_tc `ccl _rrpg`srcb rm cvacqqgtc qcjclgsk gl ceeq (Lckjw 1998). Evacqq
bgcr_pw qcjclgsk md rfc dck_jc gq bcnmqgrcb glrm rfc bctcjmngle cee, n_prgasj_pjw gl rfc wmji
(Lckjw 1993`, 1998). Il dgqf, wmji npcaspqmpq (tgrcjjmeclgl) _pc qwlrfcqgxcb gl rfc k_rcpl_j jgtcp,
cvnmprcb tg_ `jmmb, _lb glampnmp_rcb glrm rfc bctcjmngle mt_pg_l dmjjgajc _lb `camkc wmji
npmrcglq (Apsiuc _lb Gmiq�wp 2003). Wfcl ceeq f_raf, j_pt_j dgqf sqc rfc qcjclgsk-
amlr_kgl_rcb wmji, `mrf _q _l clcpew qsnnjw _lb _q _ qmspac md npmrcgl dmp `sgjbgle lcu `mbw
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jctcjq clamkn_qq _ p_lec md bgcr_pw qcjclgsk md 2 rm 10 ke/ie DW, ugrf _btcpqc cddcarq _
acpr_glrw _q rfc snncp jgkgr gq cvaccbcb (Ppcqqcp _lb Lsmk_ 2006, Simpsn_ 1998_). Scjclgsk
amlaclrp_rgmlq gl bgcrq epc_rcp rf_l 10 ke/ie DW f_tc `ccl amlqgqrclrjw gknjga_rcb gl _btcpqc
cddcarq ml pcnpmbsargml gl _ t_pgcrw md _tg_l, dgqf, _lb k_kk_jg_l npcb_rmpq (Hmbqml _lb Hgjrml
1983; Wmmai cr _j. 1987; Hcglx cr _j. 1989; Dmpmqfmt cr _j. 1992; Cmwjc cr _j. 1993; Lckjw
1996_, 1997_; H_kgjrml cr _j. 1990, 2005`; Hcglx 1996; H_kgjrml 2003, 2004). Rcnpmbsargtc
d_gjspc gl _bsjrq f_q `ccl _qqmag_rcb ugrf rfcgp bgcr_pw amlaclrp_rgml md 30 rm 35 ke/ie DW
(Simpsn_ 1998_, Wmmai cr _j. 1987, Cmwjc cr _j. 1993). Fccbgle cvacqqgtc Sc rm j_pt_c, dpw, mp
_bsjrq bmcq lmr bgpcarjw a_sqc k_jdmpk_rgmlq gl rfc pcagngclr, `sr qsptgt_j md j_pt_c dcb cjct_rcb
Sc _lb a_l `c qctcpcjw amknpmkgqcb (Lckjw 1998; H_kgjrml cr _j. 1990, 2001_, 2001`).
Dgcr_pw Sc rmvgagrw rm j_pt_j qsptgt_j a_l maasp _r rfc q_kc rgkc rf_r _bsjr dgqf _nnc_p fc_jrfw.

MaAb_ _lb Wwbmuqig (1980) _lb Bcqrecl (1990) qseecqrcb rf_r rfc bgcr md p_xmp`_ai qsaicp
u_q amknmqcb npgk_pgjw md �mmxc,� (c.e., nj_lr bcrpgrsq ugrf _qqmag_rcb `_arcpg_, dslesq _lb
xmmnj_lirml) _q ucjj _q glqcar j_pt_c, qsaf _q dmslb gl jmu-tcjmagrw f_`gr_rq md rfc S_l Js_l
Rgtcp. Pmrclrg_j bgcr_pw grckq md j_pt_j p_xmp`_ai qsaicp umsjb jgicjw `c qk_jj gltcprc`p_rcq
(qsaf _q xmmnj_lirml) dmslb gl rfc k_glqrck mp _r rfc kmsrfq md rpg`sr_pgcq, gl gppge_rgml bp_glq,
_lb gl _qqmag_rcb ucrj_lbq. P_nmsjg_q _lb Mglaijcw (1992) dmslb rf_r p_xmp`_ai qsaicp j_pt_c
cvfg`grcb npcw-qgxc qcjcargml, `_qcb ml `mbw ugbrf, _lb amlqskcb npcw dpmk 0.1 rm 0.4 kk.
Scjclgsk amlaclrp_rgmlq gl xmmnj_lirml dpmk rfc S_l Js_l Rgtcp B_qgl f_tc lmr `ccl pcnmprcb.

Fpmk _ a_jmpga qr_lbnmglr, xmmnj_lirml f_tc qgkgj_p clcpew amlrclr rm gltcprc`p_rc `pglc qfpgkn
(H_kgjrml cr _j. 2001_). Cfgpmlmkgb umpkq f_tc `ccl gbclrgdgcb _q f_tgle cjct_rcb Sc
amlaclrp_rgmlq gl amkn_pgqml rm mrfcp gltcprc`p_rcq (H_kgjrml cr _j. 2001). Cfgpmlmkgbq f_tc
_jqm `ccl gbclrgdgcb _q _l gknmpr_lr bgcr_pw grck dmp `mrf Cmjmp_bm ngickgllmu _lb p_xmp`_ai
qsaicp (USFWS 2002_,`). Bca_sqc rfc a_jmpga amlrclrq md xmmnj_lirml _lb _os_rga gltcprc`p_rcq
_pc qgkgj_p (ctcl rfmsef amlaclrp_rgmlq gl xmmnj_lirml k_w `c fgefcp rf_l gl gltcprc`p_rcq), gr
qcckcb _nnpmnpg_rc rm cqrgk_rc bgcr_pw amlaclrp_rgmlq rm j_pt_j p_xmp`_ai qsaicp _lb Cmjmp_bm
ngickgllmu `_qcb ml rfc qcjclgsk amlaclrp_rgmlq pcnmprcb gl `mrf nj_lrq (25 ncpaclr) _lb
gltcprc`p_rcq (75 ncpaclr) `w Sgknqml _lb Lsqi (1999) _lb AECOM (2014). Atcp_ec bgcr_pw
Sc amlaclrp_rgmlq gl bgcrq amlr_glgle rfgq p_rgm (25:75) md nj_lrq _lb gltcprc`p_rcq umsjb `c
cvncarcb rm f_tc Sc amlaclrp_rgmlq p_legle dpmk 2.7 rm 2.9 ke/ie DW gl rfc cltgpmlkclr_j
`_qcjglc amlbgrgml.

Fmp j_pt_j p_xmp`_ai qsaicp, rfc p_lec md bgcr_pw amlacpl gq _nnpmvgk_rcjw 2 rm 5 ke/ie DW
`ca_sqc md qrsbgcq gltmjtgle qclqgrgtc qncagcq, jgdc qr_ecq, _lb clbnmglrq (Bcwcpq _lb Smbcpepcl
1999; H_kgjrml cr _j. 2001_, 2001`, 2002, 2005`). Uqgle rfcqc _lb mrfcp b_r_, uc bctcjmncb _
j_pt_j (12 rm 45 b_wq) dgqf qsptgt_j pcj_rgmlqfgn rm j_pt_j bgcr_pw Sc amlaclrp_rgmlq `_qcb ml rfc
_qqskcb bgcr md `mrf j_pt_j p_xmp`_ai qsaicp _lb j_pt_j Cmjmp_bm ngickgllmu gl rfc S_l Js_l
Rgtcp B_qgl (Eos_rgml 11).
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Interactions of selenium and other elements 

M_lw bgddcpclr amknmslbq glrcp_ar ugrf qcjclgsk. Scjclgsk bmcq lmr _gb rfc cvapcrgml md He;
glqrc_b, gr glapc_qcq rfc _aasksj_rgml md _l glcpr dmpk, glajsbgle kcpaspw-qcjclgbc (Hgkclm _lb
Iksp_ 2002), _jrfmsef amldjgargle qrsbgcq cvgqr; Hsai_`cc _lb Gpgddgrf (1974) pcnmprcb qcjclgsk
glapc_qcb rfc rmvgagrw md kcpaspw. Ilrcp_argmlq `cruccl Sc _lb He _pc ilmul rm `c
amlaclrp_rgml-bcnclbclr (Kgk cr _j. 1977). Ilrcp_argmlq `cruccl Sc _lb He a_l `c qwlcpegqrga _r
jmu kcpaspw amlaclrp_rgmlq (<0.07 nnk) _lb _lr_emlgqrga _r fgef amlaclrp_rgmlq (>0.10 nnk) gl
u_rcp (Kgk cr _j. 1977). Cstgl _lb Fsplcqq (1988) pcnmprcb rf_r Sc npmrcarcb kgllmuq _e_glqr
He rmvgagrw _q _ kmj_p p_rgm md 2.5:1 He:Sc. Hmuctcp, _ 1.3:1 kmj_p p_rgm a_sqcb glapc_qcb
kmpr_jgrw amkn_pcb ugrf 0.3 nnk He mljw. Tfcpcdmpc, rfc qrsbgcq md Cstgl _lb Fslcqq (1988)
_lb Kgk cr _j. (1977) bckmlqrp_rcb rf_r _lr_emlgqrga _lb qwlcpegqrga rmvga glrcp_argmlq `cruccl
qcjclgsk _lb kcpaspw _pc nmqqg`jc _lb _pc _ dslargml md rfc amlaclrp_rgmlq md rfc rum cjckclrq
_lb rfc kmj_p p_rgm md mlc rm rfc mrfcp (Smpclqcl 1991). Tfc slbcpjwgle kcaf_lgqkq pce_pbgle
rfc glrcp_argmlq `cruccl Sc _lb He, rfc amknmslbq rf_r _pc dmpkcb gl rgqqscq _lb rfc amlbgrgmlq
rf_r _pc pcqnmlqg`jc dmp He:Sc _lr_emlgqk pck_gl slajc_p (K_fl _lb W_le 2009).

Nskcpmsq nmjjsr_lrq _pc mdrcl pcjc_qcb glrm rfc cltgpmlkclr _lb pcqsjr gl _ kgvrspc md cjckclrq
rf_r gq slgosc rm c_af _os_rga qwqrck. C_rcempgx_rgml md t_pgmsq cjckclr_j kgvrspcq gl rfc
cltgpmlkclr mp gl rfc dgqf _q qwlcpegqrga mp _lr_emlgqrga a_l bcnclb ml rfc amlaclrp_rgmlq, rfcgp
`gm_t_gj_`gjgrw, u_rcp rckncp_rspc, rfc kmj_p p_rgmq md Sc _lb He, rfc dgqf qncagcq, _lb mrfcp
d_armpq (Smpclqcl 1991). Tfc _t_gj_`jc b_r_ _jqm bm lmr qfmu ufcrfcp rfc t_pgmsq glmpe_lga _lb
mpe_lga amknmslbq _lb mvgb_rgml qr_rcq md qcjclgsk _pc cos_jjw cddcargtc qmspacq md qcjclgsk _q
_ rp_ac lsrpgclr, mp _q pcbsagle rfc rmvga cddcarq md t_pgmsq nmjjsr_lrq (EPA 2004). Aq qmkc md
rfc _aasksj_rgmlq md Sc _lb He ugjj pcqsjr gl gppctcpqg`jc glhspw, _lb rfc mnrgk_j _lr_emlgqrga
kmj_p p_rgmq dmp Sc _lb He gl rfc cltgpmlkclr (_jmle ugrf mrfcp cjckclrq _lb cltgpmlkclr_j
qrpcqqmpq) f_tc lmr `ccl bcrcpkglcb dmp rfc Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, mp rfcgp
npcw qsddgagclrjw rm _bbpcqq rfc _lr_emlgqrga glrcp_argmlq `cruccl Sc _lb He, rfcw ucpc lmr
dsprfcp _bbpcqqcb `w rfgq _l_jwqgq.

Environmental Baseline Conditions of Flycatcher and Cuckoo Riparian Habitat 
P_qr _lb npcqclr dcbcp_j, qr_rc, _lb npgt_rc _argtgrgcq f_tc _ddcarcb djwa_rafcp _lb asaimm f_`gr_rq
ugrfgl rfc Aargml Apc_ glajsbgle sp`_lgx_rgml, _epgasjrsp_j amltcpqgml, gppge_rcb _epgasjrspc,
nmjjsrgml gkn_arq rm npcw bclqgrw, pgtcp k_glrcl_lac, djmmb amlrpmj, b_k mncp_rgml, _lb u_rcp
bgtcpqgmlq (TNC 2013). Tfcpc _pc cddmprq slbcpu_w rm pcqrmpc pgn_pg_l f_`gr_r gl rfc S_l Js_l
Rgtcp B_qgl (TNC 2013). Rcqrmp_rgml cddmprq _pc _gkcb _r bctcjmngle qsgr_`jc lcqrgle _lb
dmp_egle f_`gr_r dmp djwa_rafcp _lb asaimm _jmle rfc S_l Js_l Rgtcp mtcp rfc lcvr 25 wc_pq.
Bca_sqc md bgqrsp`_lac, gldcqr_rgml md T_k_pgqi Lc_d Bccrjc, _lb pgn_pg_l k_l_eckclr, gr gq lmr
_lrgagn_rcb rf_r os_jgrw lcqrgle f_`gr_r dmp djwa_rafcp mp asaimm ugjj gknpmtc lc_p Mmpe_l L_ic.

Climate Change 

Cjgk_rc af_lec f_q _lb ugjj maasp _lb _ddcar clb_lecpcb qncagcq _lb rfcgp f_`gr_r mtcp rfc
bsp_rgml md rfc Ppmnmqcb Aargml _lb `cwmlb, ufcrfcp mp lmr rfc Ppmnmqcb Aargml maaspq.
Cjgk_rc af_lec mtcp rfc amkgle bca_bcq _lb aclrspgcq f_q rfc nmrclrg_j rm _ddcar k_lw
mpe_lgqkq, glajsbgle dpcqfu_rcp dgqf. Cjgk_rc af_lec f_q rfc nmrclrg_j rm af_lec npcagngr_rgml
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n_rrcplq, glajsbgle rfc rgkgle, glrclqgrw, _lb rwnc md npcagngr_rgml pcacgtcb; pslmdd n_rrcplq `_qcb
ml rfc _kmslr md npcagngr_rgml d_jjgle _q qlmu _lb ufcl qlmukcjr maaspq; _lb _rkmqnfcpga
rckncp_rspcq, ufgaf cvfg`gr _ qrpmle gldjsclac ml u_rcp rckncp_rspcq.

Aaampbgle rm rfc NRC (2007), _gp rckncp_rspc f_q glapc_qcb `w 1.4{C gl rfc j_qr aclrspw. Tfc
Cmjmp_bm Rgtcp B_qgl f_q u_pkcb kmpc rf_l _lw mrfcp n_pr md rfc U.S. W_pkcp _gp rckncp_rspcq
ugjj jc_b rm glapc_qcb ct_nmp_rgml dpmk N_t_hm Rcqcptmgp. Tfgq glapc_qc gq cvncarcb rm pcbsac
u_rcp _t_gj_`gjgrw, mncp_rgml_j djcvg`gjgrw, _lb rfc os_jgrw _lb os_lrgrw md dgqf f_`gr_r, ufgaf _pc
gknmpr_lr cjckclrq rm l_rgtc dgqf gl rfc pgtcp bmulqrpc_k.

N_rgtc dgqf gl rfc S_l Js_l Rgtcp a_llmr kmtc snqrpc_k gl pcqnmlqc rm ajgk_rc af_lec `ca_sqc
rfcgp kgep_rgml gq `jmaicb `w N_t_hm D_k, ufgaf npcajsbcq kgep_rgml rm kmpc d_tmp_`jc
snqrpc_k _pc_q _q _ `cf_tgmp_j _b_nr_rgml rm af_legle ajgk_rga amlbgrgmlq. Hmuctcp, N_t_hm
D_k asppclrjw pcjc_qcq u_rcp rf_r gq amjbcp rf_l uf_r umsjb l_rsp_jjw `c npcqclr bspgle rfc
qskkcp _lb d_jj kmlrfq (USFWS 2006). Tfsq, rfc rckncp_rspc cddcar md ajgk_rc af_lec kgefr
`c mddqcr `w mncp_rgml md rfc N_t_hm D_k.

Cjgk_rc af_lec kmbcjq _epcc rf_r rfc qmsrfucqr ugjj ecr bpgcp gl rfc lcvr aclrspw, ugrf pslmdd
bcapc_qgle 8 rm 25 ncpaclr (Sc_ecp cr _j. 2007), pcqsjrgle gl bcapc_qcb u_rcp _t_gj_`gjgrw. Tfgq
pcbsargml gl npcagngr_rgml ugjj k_ic gr glapc_qglejw af_jjclegle rm kccr rfc Fjmu
Rcamkkclb_rgmlq dmp rfc S_l Js_l Rgtcp, cqr_`jgqfcb rm npmrcar jgqrcb dgqf _lb mrfcp l_rgtc dgqf
qncagcq, cqncag_jjw rfc fgef-djmu pcosgpckclrq rf_r npmtgbc dmp af_llcj k_glrcl_lac _lb apc_rc
mp pclcu f_`gr_r dmp jgqrcb dgqf. Il rfc asppclr bpmsefr, Rcaj_k_rgml f_q lmr `ccl _`jc rm npmtgbc
rfc pcosgpcb lsk`cp md b_wq md djmu mtcp 10,000 adq qglac 2005 (BOR 2012).

Rcbsacb djmu jctcjq k_w _jqm cv_acp`_rc amlr_kgl_lr gqqscq, _q jcqq bgjsrgml md amlr_kgl_lrq gl
rfc pgtcp umsjb maasp.
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EFFECTS OF THE PROPOSED ACTION

Eddcarq md rfc _argml kc_lq rfc bgpcar _lb glbgpcar cddcarq md _l _argml ml rfc qncagcq mp
bcqgel_rcb apgrga_j f_`gr_r, rmecrfcp ugrf rfc cddcarq md mrfcp _argtgrgcq rf_r _pc glrcppcj_rcb mp
glrcpbcnclbclr ugrf rf_r _argml, rf_r ugjj `c _bbcb rm rfc cltgpmlkclr_j `_qcjglc (50 CFR
402.02). Ilbgpcar cddcarq _pc rfmqc rf_r _pc a_sqcb `w _ npmnmqcb _argml _lb _pc amlrcknmp_lcmsq
mp j_rcp gl rgkc, `sr _pc qrgjj pc_qml_`jw acpr_gl rm maasp. Ilrcppcj_rcb _argmlq _pc rfmqc rf_r _pc
n_pr md _ j_pecp _argml _lb bcnclb ml rfc j_pecp _argml dmp rfcgp hsqrgdga_rgml; �glrcpbcnclbclr
_argmlq� _pc rfmqc rf_r f_tc lm glbcnclbclr srgjgrw _n_pr dpmk rfc _argml slbcp amlqgbcp_rgml (50
CFR 402.02). Id rfc npmnmqcb _argml glajsbcq mddqgrc amlqcpt_rgml kc_qspcq rm pcbsac lcr
_btcpqc gkn_arq `w gknpmtgle f_`gr_r amlbgrgmlq _lb qsptgt_j, rfc Scptgac ugjj ct_js_rc rfc lcr
amk`glcb cddcarq md rfc npmnmqcb _argml _lb rfc mddqgrc amlqcpt_rgml kc_qspcq _q glrcppcj_rcb
_argmlq. Fsrspc Fcbcp_j _argmlq rf_r _pc lmr _ bgpcar cddcar md rfc npmnmqcb _argml _lb lmr
glajsbcb gl rfc cltgpmlkclr_j `_qcjglc mp _q glbgpcar mp glrcppcj_rcb cddcarq _pc lmr amlqgbcpcb gl
rfgq BO.

Tfc npmnmqcb _argml, glajsbgle rfc qncagdga mncp_rgmlq md FCPP _lb NMEP _pc bcqapg`cb _`mtc
_lb gl rfc EIS (OSMRE 2014_) _lb rfc BA (OSMRE 2014`); (OSMRE 2015). Twncq md cddcarq
ucpc a_rcempgxcb `w _argtgrw mp `w npmhcar cjckclr (N_t_hm Mglc mncp_rgmlq mp FCPP
mncp_rgmlq):

1. Eddcarq md N_t_hm Mglc Oncp_rgmlq;
2. Eddcarq md Nmgqc _lb Vg`p_rgml;
3. Eddcarq ml Sspd_ac W_rcp Hwbpmjmew;
4. Eddcarq md Srmpku_rcp Rslmdd, Pmglr qmspac, _lb Orfcp Asrfmpgxcb Dgqaf_pecq;
5. Eddcarq md Elrp_glkclr _r Cmmjgle W_rcp Ilr_icq _`mtc APS Wcgp;
6. Eddcarq md Oncp_rgml md APS Wcgp ml Elb_lecpcb Fgqfcq;
7. Eddcarq md Nmll_rgtc Sncagcq Rcjc_qc dpmk Mmpe_l L_ic; _lb
8. Eddcarq md Arkmqnfcpga Ekgqqgmlq, Dcnmqgrgml, _lb Bgm_aasksj_rgml;

COLORADO PIKEMINNOW AND RAZORBACK SUCKER

Effects of Navajo Mine Operations  

N_t_hm Mglc Oncp_rgmlq ugjj lmr f_tc _l _btcpqc cddcar ml rfc Cmjmp_bm ngickgllmu _lb
p_xmp`_ai qsaicp.

Effects of NMEP and FCPP Operations on Surface Water Hydrology 

Ajj md rfc u_rcp qsnnjw dmp N_t_hm Mglc (_lb FCPP) Oncp_rgmlq gq m`r_glcb dpmk rfc S_l Js_l
Rgtcp `w bgtcpqgml rfpmsef ammjgle u_rcp glr_icq _r rfc APS Wcgp. Ir gq rfcl nskncb glrm
Mmpe_l L_ic, _lb rp_lqnmprcb rm t_pgmsq jma_jcq dmp t_pgmsq sqcq (BA, n_ecq 2-19 rm 2-60). Al
_tcp_ec md 27,682 AFY md S_l Js_l Rgtcp u_rcp (p_legle dpmk 25,327 rm 28,981 AFY) gq sqcb `w
rfc FCPP _lb N_t_hm Mglc _lls_jjw. Ajj u_rcp qsnnjw _r N_t_hm Mglc _lb FCPP gq qsnnmprcb
`w _ u_rcp pgefr mulcb `w BHP Bgjjgrml Ncu Mcvgam Cm_j Cmkn_lw. (BA, Scargml 2). Tfc
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qspd_ac u_rcp pgefr glajsbcq sn rm 51,600 AFY bgtcpqgml _lb _jjmuq 39,000 AFY rm `c
amlqskcb.

N_t_hm Mglc Oncp_rgmlq gl rfc Pgl_`crc Pcpkgr Apc_ _pc ugrfgl rfc Cf_am Rgtcp W_rcpqfcb
(Hwbpmjmega Ulgr Cmbc 14080106), ufgaf bp_glq 4,563 qos_pc kgjcq md rfc S_l Js_l Rgtcp B_qgl
(Hwbpmjmega Ulgr Cmbc 1408). Tfc N_t_hm Mglc jgcq ml rfc c_qrcpl qgbc md rfc Cf_am Rgtcp
W_rcpqfcb. N_t_hm Mglc Oncp_rgmlq umsjb _ddcar qmkc nmprgmlq md Cmrrmlummb Appmwm _lb
Pgl_`crc Appmwm, ufgaf _pc rfc npgk_pw bp_gl_ec n_rfu_wq dmp pslmdd rfpmsef rfc Pgl_`crc
Pcpkgr Apc_. Cmrrmlummb _lb Pgl_`crc Appmwmq _pc cnfckcp_j q_lb `cb, rpg`sr_pw bp_gl_ecq rf_r
n_qq rfpmsef rfc lmprfcpl nmprgml md rfc Pgl_`crc Pcpkgr Apc_. Cmrrmlummb Appmwm gq mlc md rfc
j_pecqr md rfc Cf_am Rgtcp rpg`sr_pgcq ugrf _ bp_gl_ec _pc_ md _nnpmvgk_rcjw 80.1 qos_pc kgjcq
(1.8 ncpaclr md rfc Cf_am Rgtcp B_qgl), rfmsef mljw _nnpmvgk_rcjw 6 ncpaclr md rfc Cmrrmlummb
Appmwm bp_gl_ec _pc_ gq ugrfgl rfc ncpkgr _pc_. Pgl_`crc Appmwm f_q _ bp_gl_ec _pc_ md _`msr 60
qos_pc kgjcq (1.4 ncpaclr md rfc Cf_am Rgtcp B_qgl). Annpmvgk_rcjw 16 ncpaclr md rfc Pgl_`crc
Appmwm u_rcpqfcb gq ugrfgl rfc Pgl_`crc Pcpkgr Apc_. Tmecrfcp rfc _pc_ md rfc kglc bp_glcb `w
rfcqc _ppmwmq gq _`msr 0.3 ncpaclr md rfc rmr_j _pc_ md rfc Cf_am Rgtcp u_rcpqfcb.

N_rsp_j pslmdd gl rfcqc (_lb mrfcp) rpg`sr_pgcq k_w `c glrcpacnrcb mp bgtcprcb _pmslb kglgle
_argtgrgcq mp bspgle mrfcp N_t_hm Mglc Oncp_rgmlq. Tfc glrcpacnrgml md qspd_ac u_rcp k_w
bgkglgqf rfc tmjskc md pslmdd dpmk rfcqc _pc_q rf_r clrcpq glrm rfc Cf_am Rgtcp B_qgl. N_t_hm
Mglc Oncp_rgmlq amlbsarcb fwbpmjmega kmbcjgle rf_r glbga_rcb rf_r glrcpacnrcb djmuq umsjb `c
_nnpmvgk_rcjw 757 _apc dccr ncp wc_p (AFY) gl rfc Pgl_`crc Appmwm bp_gl_ec, _lb 403 AFY gl
Cmrrmlummb Appmwm bp_gl_ec, _qqskgle rfc clrgpc bp_gl_ec u_q kglcb gl _ wc_p. Il _ars_jgrw,
rfcqc _pc_q umsjb `c jgicjw kglcb t_pgmsqjw mtcp 25 wc_pq, qm rfc nmrclrg_j gkn_ar umsjb `c
qk_jjcp; ml _tcp_ec _`msr 46 AFY (757 AFY + 403 AFY = 1,160 AFY/25 wc_pq = 46.4 AFY).
Wc amkn_pcb rfgq _tcp_ec glrcpacnrcb u_rcp tmjskc rm rfc _tcp_ec _lls_j djmu md rfc Cf_am
Rgtcp lc_p W_rcpdjmu, Ncu Mcvgam (USGS G_ec 09367950) dmp rfc 18 wc_p ncpgmb md pcampb
(1977-1995), ufgaf u_q 35,133 AFY. Tfc _tcp_ec _lls_j tmjskc md glrcpacnrcb djmuq dpmk
rfcqc _ppmwmq rm rf_r md rfc Cf_am Rgtcp u_q _nnpmvgk_rcjw 0.13 ncpaclr (=46.4 AFY/35,133
AFY=0.00132) _lb amsjb p_lec dpmk 0.1 rm 0.6 ncpaclr ctcl gd rfc _lls_j p_rc md glrcpacnrcb
u_rcp ucpc bms`jcb gl _lw n_prgasj_p wc_p _q amkn_pcb rm p_lec md pcnmprcb Cf_am Rgtcp djmu).
Tfc Cf_am Rgtcp bp_glq rm rfc S_l Js_l Rgtcp lc_p Sfgnpmai. Atcp_ec _lls_j djmu _r Sfgnpmai,
_nnpmvgk_rcjw 2 kgjcq bmulqrpc_k md rfc Cf_am Rgtcp amldjsclac dpmk rfc 2000 rm 2014 u_rcp
wc_pq u_q 415,484 adq (USGS e_egle Sr_rgml 09368000), qm rfgq glrcpacnrgml md djmu pcnpcqclrq
_nnpmvgk_rcjw 0.05 ncpaclr md rfc djmu md rfc S_l Js_l Rgtcp. Adrcp rfcqc _pc_q _pc kglcb mp
kmbgdgcb, rfcqc bp_gl_ecq umsjb `c pcamllcarcb rm pcqrmpc rfcgp l_rsp_j djmu n_rrcplq (OSMRE
2014), ufgaf umsjb `c _lrgagn_rcb rm pcqrmpc qspd_ac pslmdd djmu.

Sgkgj_pjw, rfc FCPP Oncp_rgmlq glrcpacnr qspd_ac u_rcp djmuq rm npmrcar _e_glqr rfc clrpw md
amlr_kgl_lrq dpmk rfc Dpw Fjw Aqf Dgqnmq_j Apc_. Tfgq amsjb _ddcar djmuq gl bmulqrpc_k u_rcp
`mbgcq glajsbgle rfc Cf_am _lb S_l Js_l Rgtcpq (BA, n_ec 7-6). Bca_sqc md cvrclqgtc _lb
cvgqrgle u_rcp bcnjcrgmlq dpmk rfc S_l Js_l Rgtcp rfcpc gq lm kglgksk _kmslr md u_rcp
bcnjcrgml rf_r gq amlqgbcpcb glqgelgdga_lr gl grq cddcarq rm rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai
qsaicp. Tfgq gq `ca_sqc rfc Scptgac bcrcpkglcb rf_r _lw bcnjcrgml gq jgicjw rm f_tc _btcpqc
cddcarq ml rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp, _q ucjj _q rfcgp bcqgel_rcb apgrga_j
f_`gr_r.
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Effects of Stormwater Runoff, Point Source, and Other USEPA Authorized Discharges 

Tfc npmnmqcb _argml glajsbcq rfc npcqclr _lb dsrspc gqqs_lac md N_rgml_j Pmjjsr_lr Dgqaf_pec
Ejgkgl_rgml Swqrck (NPDES) ncpkgrq `w USEPA dmp bgqaf_pecq _qqmag_rcb ugrf t_pgmsq
_argtgrgcq qsaf _q am_j kglgle, qrmpku_rcp pslmdd, _lb mrfcp bgqaf_pecq (BA, Scargml 2). Ulbcp
rfcqc ncpkgrq, rfc N_t_hm Mglc Oncp_rmpq _pc pcosgpcb rm amlrpmj _jj qspd_ac pslmdd u_rcp ugrf rfc
nmrclrg_j md `cgle amlr_kgl_rcb dpmk amlr_ar ugrf kglgle _argtgrgcq. V_pgmsq nmjjsrcb cddjsclrq
_pc ncpkgrrcb rm `c bgqaf_pecb rfpmsef amltcw_lac d_agjgrgcq (c.e., ngncq, bgrafcq, cra.) rf_r clb gl
�msrd_jjq� rm rfc cltgpmlkclr. Osrd_jjq 1 _lb 2 bgqaf_pec rm Mmpe_l L_ic _lb ufgaf rfcl
ctclrs_jjw bgqaf_pecq rm rfc Cf_am Rgtcp rf_r gq _ rpg`sr_pw rm rfc S_l Js_l Rgtcp. Osrd_jjq 003
rm Osrd_jj 019 bgqaf_pec rm rfc Cf_am Rgtcp. Osrd_jj 020 bgqaf_pecq rm rfc S_l Js_l Rgtcp
(USEPA 2008). Tfcpc _pc asppclrjw 14 msrd_jj jma_rgmlq ml N_t_hm Mglc Lc_qc Apc_q 1, 2, _lb
3, _lb rfc npmnmqcb _argml k_w cl_`jc USEPA rm _srfmpgxc sn rm 26 kmpc bgqaf_pec msrd_jjq gl
Apc_q 3, 4, _lb 5 (USEPA 2013). Tfc USEPA f_q pcosgpcb kmlgrmpgle _r qcjcarcb msrd_jjq dmp
_pqclga, `mpml, a_bkgsk, jc_b, Sc, qsjd_rc, _lb rmr_j bgqqmjtcb qmjgbq. Tfc USEPA f_q _jqm
cqr_`jgqfcb pcosgpckclrq rf_r _ Scbgkclr Cmlrpmj Pj_l `c bcqgelcb, gknjckclrcb, _lb
k_glr_glcb sqgle BMPq _r rfc N_t_hm Mglc qm rf_r rfc Oncp_rmpq bckmlqrp_rc rf_r qrmpku_rcp
bgqaf_pecq ugjj pcqsjr gl _tcp_ec, _lls_j, qcbgkclr wgcjbq rf_r ugjj lmr `c epc_rcp rf_l qgkgj_p
qcbgkclr wgcjbq bcrcpkglcb dmp dpmk npc-kglcb mp slbgqrsp`cb amlbgrgmlq.

Eddjsclr bgqaf_pecq dpmk FCPP mncp_rgmlq _pc _jqm `cgle _srfmpgxcb `w NPDES ncpkgrq gqqscb
`w USEPA (Fgespc 28). Tfc ammjgle u_rcp bgqaf_pecq ugjj maasp rfpmsef _l msrd_jj rm Mmpe_l
L_ic, ufgaf bgqaf_pecq rm Nm N_kc W_qf (_ 2.5 kgjc-jmle rpg`sr_pw rm rfc Cf_am Rgtcp), ufgaf
gl rspl bp_glq _nnpmvgk_rcjw 7 kgjcq md rfc Cf_am Rgtcp rfcl rm rfc S_l Js_l Rgtcp. Tfcqc
bgqaf_pecq _pc glrcpkgrrclr ugrf _l _tcp_ec md 2.5 b_wq ncp ucci md bgqaf_pec dmp _`msr 6 kmlrfq
gl _ wc_p. Tfc pcqr ct_nmp_rcq. Tfc _tcp_ec djmu p_rc dmp rfc bgqaf_pec gq 4.2 kgjjgml e_jjmlq _
b_w (6.5 adq). Dgqaf_pecq _pc kmqrjw amlbsarcb rm pcesj_rc rfc _aasksj_rgml md q_jrq (rmr_j
bgqqmjtcb qmjgbq) gl Mmpe_l L_ic. Srmpku_rcp bgqaf_pecq _qqmag_rcb ugrf rfc cjcarpga qrc_k
eclcp_rgml `mgjcpq _lb mrfcp pcj_rcb d_agjgrgcq djmuq rm rfc Cmk`glcb W_qrc Tpc_rkclr Pmlb dmp
rpc_rkclr _lb gq bgqaf_pecb rm rfc Cmlbclqcp Cmmjgle W_rcp Dgqaf_pec C_l_j. P_pigle jmrq,
qugrafw_pbq _lb mrfcp mncl _pc_q _pc bgqaf_pecb rm rfc Cmlbclqcp Cmmjgle W_rcp Ilr_ic C_l_j
rfpmsef ncpkgrrcb bgqaf_pec nmglrq. Srmpku_rcp gl rfc _qf bgqnmq_j _pc_ gq bgqaf_pecb rm Cf_am
W_qf _drcp BMP rpc_rkclr gl _aampb_lac ugrf _ qrmpk u_rcp amlqrpsargml ncpkgr. FCPP
Oncp_rgmlq _jqm glajsbc pm_b _lb tcecr_rgml k_glrcl_lac _argtgrgcq amlbsarcb _r Tp_lqkgqqgml
Lglc apmqqgleq _srfmpgxcb slbcp _ Gclcp_j Cmlqrpsargml Pcpkgr.

USEPA _srfmpgxcq rfc sqc md _ Pp_arga_j Qs_lrgdga_rgml Lctcj (PQL) md _ nmjjsr_lr _q n_pr md rfc
cddjsclr jgkgrq, ufgaf gq rfc lskcpga_j pcqsjr amlqgbcpcb _aasp_rc. Il a_qcq ufcpc rfc PQL
cvaccbq rfc cddjsclr jgkgr_rgml gl _ NPDES ncpkgr, _l _l_jwrga_j pcqsjr _r mp `cjmu rfc PQL gq
bcckcb `w USEPA rm amlqrgrsrc amknjg_lac ugrf rfc NPDES ncpkgr cddjsclr jgkgr_rgml. Tfgq
np_argac a_l pcqsjr gl PQLq rf_r _pc epc_rcp rf_l amlaclrp_rgmlq cvnpcqqcb gl rfc _nnjga_`jc u_rcp
os_jgrw qr_lb_pb. Wc rfcpcdmpc cvncar rf_r NPDES ncpkgrq gbclrgdwgle msrd_jjq ugrf rfc nmrclrg_j
rm bgqaf_pec He ugjj npmtgbc kmlgrmpgle b_r_ dmp He sqgle Mcrfmb 1631E mp _lmrfcp qsddgagclrjw
qclqgrgtc EPA-_nnpmtcb kcrfmb. Fmp nspnmqcq md ncpkgr _nnjga_rgmlq, _ kcrfmb dmp He gq
�qsddgagclrjw qclqgrgtc� ufcl (1) grq kcrfmb os_lrgr_rgml jctcj gq _r mp `cjmu rfc jctcj md rfc
_nnjga_`jc u_rcp os_jgrw apgrcpgml dmp He mp Sc (2) grq kcrfmb os_lrgr_rgml jctcj gq _`mtc rfc
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glhspw (T_`jc 8). Wc amlajsbc rf_r gl `mrf a_qcq, rfc PQLq sqcb gl rfc NPDES ncpkgrq mp
bgqaf_pecq md He _lb Sc umsjb `c _qqmag_rcb ugrf _ ugbc p_lec md _btcpqc cddcarq rm rfc
Cmjmp_bm Pgickgllmu _lb p_xmp`_ai qsaicp _lb rfcgp bcqgel_rcb apgrga_j f_`gr_r.

Discharges from the Ash Disposal Areas authorized by USEPA and OSMRE 

Tfc DEIS pcnmprcb rum _pc_q md epmslbu_rcp qccn_ec _r rfc Aqf Dgqnmq_j Apc_ ilmul _q rfc
�lmprf qccn� _lb �qmsrf qccn_ec _pc_�, ufgaf f_tc gbclrgdgcb amlr_kgl_rcb epmslbu_rcp (n. 4.5-
57). Sc amlaclrp_rgmlq `clc_rf rfc Aqf Dgqnmq_j Apc_ f_tc cvaccbcb USEPA bpgligle u_rcp
os_jgrw qr_lb_pbq (APS 2013). Hmuctcp, APS f_q glqr_jjcb cvrp_argml ucjjq _lb dglgqfcb _ rum
n_pr qccn_ec glrcpacnr npmhcar. Tfgq npmhcar qcptcq rm glrcpacnr _lb npctclr u_rcp qccn_ec dpmk
`mrf rfc lmprf qccn _lb qmsrf qccn_ec _pc_ glrm rfc Cf_am Rgtcp, ucqr md rfc nj_lr gl rfc _qf
bgqnmq_j _pc_. Tfc glrcpacnr npmhcar amlqgqrq md rum Fpclaf bp_glq psllgle _nnpmvgk_rcjw 2
kgjcq. Tfc rpclafcq dmp rfc Fpclaf bp_glq ucpc amlqrpsarcb bmul rm _l gkncpkc_`jc qf_jc j_wcp
rm clqspc k_vgksk u_rcp a_nrspc. W_rcp gq amjjcarcb dpmk rfc Fpclaf bp_glq _lb nskncb rm _
jglcb nmlb. Tfc mncp_rgml md rfc glrcpacnr rpclafcq, _q ucjj _q rfc kmlgrmpgle md epmslbu_rcp `w
kmlgrmpgle ucjjq _q ucjj _q glqncargml _lb kmlgrmpgle rm clqspgle rf_r _lw nmjjsr_lr qmspacq
npcqclr gl epmslb u_rcp rf_r pc-qspd_acq tg_ qccnq a_l `c rp_acb qm rf_r amppcargtc _argmlq a_l `c
slbcpr_icl. Aaampbgle rm rfc BA, ugrf rfc mncp_rgml md glrcpacnr rpclafcq _lb u_rcp cvrp_argml
ucjjq, amlrglscb mncp_rgml md rfc _qf bgqnmq_j nmlbq qfmsjb f_tc jgrrjc nmrclrg_j rm amlr_kgl_rc
u_rcp os_jgrw gl Cf_am W_qf.

Tfcpc _pc gl_argtc _qf bgqnmq_j _pc_q rf_r npctgmsqjw pcacgtcb djsc e_q ckgqqgml amlrpmj pcqgbs_jq,
`mgjcp _agb ajc_lgle u_qrc, rpc_rcb qcu_ec, afckga_j kcr_j ajc_lgle u_qrcq, _gp npcfc_rcp u_qf,
am-bgqnmq_j u_qrc, _lb rsp`glc dm_k ajc_lgle u_qrc. Tfc Lglcb Dca_lr W_rcp Pmlb f_q _
a_n_agrw md 517 _apc-dccr, _jrfmsef rfgq jgosgb gq amlrgls_jjw nskncb `_ai rm rfc nmucp nj_lr rm
`c sqcb gl grq mncp_rgmlq, _lb qm eclcp_jjw amlr_glq 135 rm 435 _apc dccr md u_rcp (APS 2011`).
Tfcqc d_agjgrgcq _pc jglcb _lb _jj bgicq _pc amlqrpsarcb gl _aampb_lac ugrf qncagdga_rgmlq _nnpmtcb
`w rfc Ncu Mcvgam Oddgac md rfc Sr_rc Eleglccp, D_k S_dcrw Bspc_s. A q_dcrw glqncargml,
ncpdmpkcb gl 2009, dmslb rfc b_kq _lb bgicq _qqmag_rcb ugrf rfc _qf bgqnmq_j rm `c q_rgqd_armpw.

Tfc Eamjmega_j Rgqi Aqqcqqkclrq (ERA) amlbsarcb slbcp rfc EIS amsjb lmr psjc msr pgqiq rm
Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, (_lb djwa_rafcp, _lb asaimm) gl rfc S_l Js_l Rgtcp
B_qgl, bsc rm rfcgp cvnmqspc rm He _lb Sc. . B_qcb ml rfgq _lb rfc d_armpq _`mtc, rfc cddcarq md
rfc cddjsclr bgqaf_pecq, jgicjw f_tc _l _btcpqc cddcar ml rfc jgqrcb qncagcq `w glapc_qgle rfc He
_lb Sc gl rfc `mbw `spbclq md Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, djwa_rafcp, _lb asaimm
gl rfc _argml _pc_.

Effects of Entrainment at the Cooling Water Intakes above APS Weir   

Tfc glr_icq rf_r qsnnjw u_rcp rm Mmpe_l L_ic dpmk rfc S_l Js_l Rgtcp jgicjw pcqsjr gl rfc
clrp_glkclr md clb_lecpcb dgqf dpmk rfc S_l Js_l Rgtcp (BA, Scargml 7). Tfcqc pgtcp glr_icq
amlqgqr md rum 8 `w 8.5-dmmr glr_ic qrpsarspcq rf_r maasp hsqr snqrpc_k md rfc APS Wcgp. Tfc ucqr
glr_ic tmjskc u_q kc_qspcb _r 18,250 e_jjmlq ncp kglsrc (40.7 adq) _lb rfc c_qr glr_ic u_q
kc_qspcb _r 16,000 enk (35.7 adq) (R. Gpgkcq, FCPP, ncpq. amkk., Dcack`cp 16, 2014). Bmrf
glr_icq _pc dsjjw qapcclcb ugrf 1- `w 3-glaf kcqf qapcclq rm iccn msr bc`pgq _lb qmkc dgqf. Tfc
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kglgksk _nnpm_af tcjmagrw _r rfc ucqr glr_ic gq _nnpmvgk_rcjw 0.64 dccr ncp qcamlb (dnq) _lb
rf_r _r rfc c_qr glr_ic gq _nnpmvgk_rcjw 0.56 dnq. Dspgle jmu djmuq, ufcl rfc qapcclq _pc mdrcl
lmr dsjjw qs`kcpecb, _nnpm_af tcjmagrw glapc_qcq (_r 6 dccr md bcnrf) rm y0.85 dnq _r rfc ucqr
glr_ic _lb rm y0.74 dnq _r rfc c_qr glr_ic. Tfc pgtcp glr_icq _pc mncp_rcb _r _lw rgkc md b_w, _q
lccbcb, ugrf glapc_qcb lccb bspgle fgef qskkcp rckncp_rspcq. Tfc ucqr glr_ic (40.7 adq) gq
eclcp_jjw sqcb bspgle rfc Oarm`cp rm M_w rgkcdp_kc, ufcl _tcp_ec kmlrfjw djmuq gl rfc pgtcp _r
F_pkglerml _pc `cruccl 784 rm 3,490 adq (USGS G_egle Sr_rgml 09365000, 2004 rm 2013 u_rcp
wc_pq). Bmrf glr_icq (76.4 adq) _pc eclcp_jjw sqcb bspgle rfc M_w rfpmsef Oarm`cp rgkcdp_kc,
ufcl _tcp_ec kmlrfjw djmuq gl rfc pgtcp _pc `cruccl 913 rm 3,316 adq. Tfsq, rfc k_vgksk
qc_qml_j npmnmprgml md djmu bgtcprcb rm Mmpe_l L_ic p_lecq dpmk (=40.7/3490) 1.2 rm
(=40.7/784) 5.2 ncpaclr bspgle rfc Oarm`cp rm M_w rgkcdp_kc, _lb (=76.4/3316) 2.3 rm
(=76.4/913) 8.4 ncpaclr md rfc djmu gl rfc Jslc rm Scnrck`cp rgkcdp_kc, ufcl j_pt_j l_rgtc
dgqfcq _pc ilmul rm bpgdr ugrfgl rfc u_rcp amjskl _lb `c qs`hcar rm asppclrq _lb djmu.

Tfc k_vgksk bgtcpqgml _jjmucb nspqs_lr rm Ncu Mcvgam Oddgac md rfc Sr_rc Eleglccp Pcpkgr
2838 gq 51,600 AFY _lb bcnjcrgml gq 39,000 AFY. Aq lmrcb gl rfc BA, rfc dsjj _kmslr md rfc
amlqsknrgtc u_rcp pgefrq slbcp Pcpkgr 2838 f_q `ccl _aamslrcb dmp gl rfc SJRRIP�q u_rcp
_aamslrgle _lb d_armpcb glrm rfc djmu pcamkkclb_rgmlq dmp rfc S_l Js_l Rgtcp. Wfgjc rfc FCPP
_lb N_t_hm Mglc umsjb k_glr_gl rfc _`gjgrw rm bgtcpr _lb amlqsknrgtcjw sqc _q ksaf u_rcp _q
rfc pgefrq _jjmu dmp rfc Ppmhcar jgdc, _lls_j u_rcp sqc gq cvncarcb rm `c pcbsacb `w 5,000 rm 7,000
AFY ugrf rfc ajmqspc md Ulgrq 1, 2, _lb 3 _r rfc clb md2013. Atcp_ec amlqsknrgtc sqc f_q `ccl
27,682 AFY. Aqqskgle _ pcbsargml md 5,000 AFY, rfgq umsjb cos_rc rm _tcp_ec amlqsknrgtc
sqc md y22,682 AFY. Tfc pcbsargml gl bgtcpqgml umsjb `c _aamknjgqfcb `w psllgle rfc
bgtcpqgmlq gl rfc q_kc k_llcp _q rfcw f_tc `ccl mncp_rcb fgqrmpga_jjw, `sr dmp qfmprcp ncpgmbq md
rgkc. Tfcpcdmpc, bcnclbgle ml rfc mncp_rgml_j kmbc md rfc rum glr_icq, _nnpm_af tcjmagrgcq amsjb
p_lec dpmk 0.56 rm 0.85 dnq, _lb k_w bcnclb ml rfc kmbc md bgtcpqgml (mlc glr_ic mp rum) _lb
rfc _kmslr c_af qapccl gq qs`kcpecb. Tfcpc k_w `c rgkc ncpgmbq _r ufgaf mlc md rfcqc glr_icq
_pc ml, `sr rfc p_lec md _nnpm_af tcjmagrgcq _pc cvncarcb rm pck_gl rfc q_kc, ctcl ugrf nmqqg`jc
pcbsacb bgtcpqgmlq.

Nm clrp_glkclr qrsbgcq f_tc `ccl amlbsarcb _r rfgq bgtcpqgml. Fgqf qncagcq, jgdc qr_ec, ncpgmb md
kmtckclr mp kgep_rgml, rgkgle, mrfcp dgqf qncagcq, npcb_rmp npcqclac, fsk_l _argtgrw, dgqf
`cf_tgmpq, jgefr _lb _amsqrga amlbgrgmlq, u_rcp os_jgrw, _lb qugkkgle ncpdmpk_lac md rfc
clb_lecpcb dgqf jgdc qr_ecq k_w _ddcar rfc lsk`cp _lb rwncq md clb_lecpcb dgqf rf_r _pc clrp_glcb
(bp_ul glrm rfc nsknq, ngncq, _lb glrm Mmpe_l L_ic, glhspcb `w `_pmrp_sk_, mp _pc igjjcb).

Ol Asesqr 15, 2014, EPA npmksje_rcb pctgqcb pcesj_rgmlq ml rfc bcqgel _lb mncp_rgml md
cjcarpga qrc_k nj_lr glr_ic qrpsarspcq, gl mpbcp rm kglgkgxc _btcpqc cltgpmlkclr_j gkn_arq.
Bca_sqc rfc d_agjgrw glr_icq epc_rcp rf_l rum kgjjgml e_jjmlq ncp b_w (keb) md ammjgle u_rcp dpmk
rfc S_l Js_l Rgtcp, gr ksqr kccr pcosgpckclrq slbcp CWA Scargml 316(`), pcesj_rgle rfc bcqgel
_lb mncp_rgmlq md glr_ic qrpsarspcq dmp ammjgle u_rcp mncp_rgmlq. APS mncp_rcq _ ajmqcb-awajc
pcagpasj_rgle qwqrck, agpasj_rgle dpmk _pmslb 1,000 sn rm _`msr 1,700 kgjjgml e_jjmlq _ b_w
(MGD) rfpmsef Mmpe_l L_ic, _ k_l-k_bc ammjgle u_rcp gknmslbkclr.

APS ugjj `c pcosgpcb rm slbcpr_ic _jj _nnpmnpg_rc kc_qspcq rm pcbsac gkn_arq dpmk gkngleckclr
_lb clrp_glkclr _r rfc pgtcp glr_icq (40 CFR P_prq 122 _lb 125, EPA 2014`) , _q bcrcpkglcb `w
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RM 163.3, rfcpcdmpc, _`msr 26 ncpaclr md rfc _t_gj_`jc qn_ulgle f_`gr_r gq snqrpc_k md rfc ucgp.
Tfc SJRRIP f_q npmnmqcb rm gknjckclr dgqf n_qq_ec _pmslb APS Wcgp, rfcpc`w mnclgle sn rfgq
snncp pc_af rm kmpc qn_ulgle _bsjrq gl rfc lc_p dsrspc (y6 rm 10 wc_pq). L_aigle gldmpk_rgml ml
rfc _ars_j bgqrpg`srgml md qn_ulgle Cmjmp_bm ngickgllmu, _l _qqsknrgml md cos_j bgqrpg`srgml
ugrfgl rfc _t_gj_`jc qn_ulgle f_`gr_r u_q pc_qml_`jc dmp rf_r kglmpgrw md dgqf (30 ncpaclr) rf_r
bm lmr sqc rfc npcdcppcb Mgvcp Apc_ rm qn_ul (70 ncpaclr). Wfcl Cmjmp_bm ngickgllmu _rr_glq
pcamtcpw, _q k_lw _q 203 dck_jc ngickgllmu amsjb maasnw rfc S_l Js_l Rgtcp _lb _q k_lw _q
30 ncpaclr md rfck (y61) amsjb qn_ul snqrpc_k mp _u_w dpmk rfc Mgvcp Apc_. Wc _qqskcb rf_r
mljw mlc rfgpb md rf_r kglmpgrw nmnsj_rgml umsjb _ars_jjw qn_ul snqrpc_k md rfc APS Wcgp, mp
_nnpmvgk_rcjw 20 dck_jcq.

Tfc Cmjmp_bm ngickgllmu qn_ulgle _`mtc rfc APS Wcgp amsjb `c _q k_lw _q 20 dck_jcq
(USFWS 2006). Wgrf c_af md rfmqc dck_jcq npmbsagle _l _tcp_ec md 50,000 ceeq, rfc rmr_j
npmbsacb amsjb `c _q k_lw _q 1,000,000 ceeq snqrpc_k md APS Wcgp. V_jbcx (2014) cqrgk_rcb
rf_r qsptgtmpqfgn md ceeq u_q _nnpmvgk_rcjw 30 ncpaclr _lb rfcl qsptgt_j md Aec 0 dgqf u_q
_nnpmvgk_rcjw 54 ncpaclr. Tfcpcdmpc, md rfc rmr_j ceeq cvncarcb, _q k_lw _q 300,000 ceeq kgefr
f_raf, _lb rfcl _q k_lw _q 162,000 ngickgllmu j_pt_c amsjb `c npmbsacb snqrpc_k md APS
Wcgp. Od rfmqc, sn rm 8.4 ncpaclr (13,608) umsjb `c nmrclrg_jjw clrp_glcb, _qqskgle rfcqc dgqf
_pc clrp_glcb gl npmnmprgml rm rfc _kmslr md djmu clrp_glcb. W_rcp rckncp_rspcq asppclrjw
snqrpc_k md APS Wcgp _pc mdrcl jgicjw rmm ammj rm qsnnmpr pm`sqr qn_ulgle _lb pc_pgle md
Cmjmp_bm ngickgllmu (Dspqr _lb Fp_lqqcl 2014), ufgaf k_w pcqsjr gl _ qk_jjcp npmnmprgml md
_bsjrq qn_ulgle gl rfc _pc_ _`mtc APS Wcgp.

Wc _jqm ct_js_rcb rfc lsk`cp md Aec 0 ngickgllmu clrp_glcb `w mrfcp qgkgj_p bgtcpqgmlq gl rfc
S_l Js_l Rgtcp. Ppgmp rm glqr_jj_rgml md dgqf qapcclq _lb n_qq_ec _r Hme`_ai Dgtcpqgml, gr
qc_qml_jjw bgtcprcb sn rm 22 ncpaclr md rfc djmu, _lb jmqq md ngickgllmu j_pt_c u_q cqrgk_rcb _r
9 rm 12 ncpaclr (USBR 2009). Cmkn_pcb rm 56,000 AFY _r APS Wcgp, rfc rmr_j bgtcpqgml _r
Hme`_ai u_q ksaf jcqq (12,100 AFY, `sr rfc b_gjw bgtcpqgml p_rc u_q kmpc (<200 adq tcpqsq
74.6 adq _r APS Wcgp) rm kccr qc_qml_j _epgasjrsp_j bck_lb. Dgtcpqgmlq dmp rfc N_t_hm G_jjsn
W_rcp Ssnnjw k_w bgtcpr sn rm 59 adq ncp b_w, mp _`msr 4 ncpaclr md djmu, _lb gq cvncarcb rm
clrp_gl `cruccl 1 rm 4 ncpaclr md ngickgllmu j_pt_c (5,400). Fgl_jjw, cqrgk_rcq md jmqq md Aec 0
ngickgllmu j_pt_c bsc rm amjb u_rcp rckncp_rspcq _lb bpgdr glrm L_ic Pmucjj u_q cqrgk_rcb _r
48.3 ncpaclr md rfc clrgpc Aec 0 ngickgllmu nmnsj_rgml (USFWS 2006).

Tfc SJRRIP asppclrjw _sekclrq rfc S_l Js_l Rgtcp ugrf f_rafcpw-pc_pcb Cmjmp_bm ngickgllmu.
Annpmvgk_rcjw 400,000 Cmjmp_bm ngickgllmu, _nnpmvgk_rcjw 6 kmlrfq md _ec (50 rm 65 kk
rmr_j jclerf (TL)), _pc qrmaicb c_af wc_p. Sglac 2007, lc_pjw _jj md rfcqc dgqf f_tc `ccl qrmaicb
_`mtc rfc APS Wcgp _lb rfcw _pc tsjlcp_`jc rm clrp_glkclr _r FCPP�q pgtcp qr_rgml glr_icq.
Tfcqc dgqf _pc qrmaicb gl Oarm`cp _lb Nmtck`cp ufcl djmuq gl rfc S_l Js_l Rgtcp _pc 728 rm
1,530 adq (USGS G_ec 09365000). Tfc bgtcpqgml gq rwnga_jjw mncp_rgle mljw rfc ucqr glr_ic _r
rfgq rgkc _lb _lwufcpc dpmk (=40.7/1,530) 2.7 rm (=40.7/728) 5.6 ncpaclr md rfc djmu gq `cgle
bgtcprcb. Wgrf _ qsqr_glcb qugkkgle qnccb md `cruccl 0.5 rm 0.6 dnq, _lb ammjgle u_rcp glr_ic
tcjmagrw _r _nnpmvgk_rcjw 0.65 dnq, gr gq jgicjw rf_r qmkc nmprgml md rfc qrmaicb ngickgllmu ugjj
_jqm `c clrp_glcb. Tfcqc dgqf qugk _argtcjw qm rfcw umsjb lmr `c clrp_glcb gl npmnmprgml rm rfc
_kmslr md djmu bgtcprcb. Hmuctcp, sn rm 5.6 ncpaclr md rfc ngickgllmu qrmaicb amsjb _jqm `c
clrp_glcb gl rfc ammjgle u_rcp glr_icq. Wc amlqgbcp 13,608 rfc k_vgksk cqrgk_rcb lsk`cp md
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Aec 0 ngickgllmu clrp_glcb `w rfc pgtcp qr_rgml glr_icq ncp wc_p _q gr _jqm glajsbcq clrp_glkclr
md qmkc md rfc dgqf qrmaicb gl _srskl .

Cmjmp_bm ngickgllmu k_w pck_gl tsjlcp_`jc rm clrp_glkclr dmp qmkc rgkc _drcp rfc glgrg_j
qrmaigle. Tfc cv_ar qgxc md _ ngickgllmu tsjlcp_`jc rm clrp_glkclr _r rfc 1 `w 3 glaf qapcclq
(_l cjjgnqc md 1,520 kk2 umsjb dgr glqgbc c_af qos_pc) _r rfc glr_ic k_w `c pcj_rcb rm rfc qgxc md
grq egprf. Tfc egprf md Cmjmp_bm ngickgllmu f_q lmr `ccl pcnmprcb, rfcpcdmpc, uc _qqskcb rf_r
grq qf_nc u_q qgkgj_p rm dj_llcjkmsrf qsaicp, ufmqc `mbw bcnrf f_q `ccl pcnmprcb (Pmprx _lb
Twsq 2004). Uqgle rfc bgkclqgmlq dmp `mbw bcnrf, _lb _l cqrgk_rc md 2/3pbq md `mbw bcnrf dmp
grq ugbrf, uc cqrgk_rcb rf_r _ Cmjmp_bm ngickgllmu md 385 kk TL, _nnpmvgk_rcjw 54 kk gl
bcnrf, _lb _`msr 28 kk ugbc, amsjb n_qq rfpmsef rfc 1 `w 3 glaf mnclgleq gl rfc qapcclq
amtcpgle `mrf ammjgle u_rcp glr_icq. Il Scnrck`cp 2012, rfcpc ucpc 45 Cmjmp_bm ngickgllmu
ugrfgl 10 pgtcp kgjcq md APS Wcgp jcqq rf_l 385 kk TL. Il dmsp kmlrfq gl 2013, rfcpc ucpc 99
glbgtgbs_jq jcqq rf_l 385 kk TL, mp _`msr 25 ncp kmlrf. Tfcpcdmpc, gl _lw kmlrf _q k_lw _q 25
ngickgllmu jcqq 385 kk TL lc_p rfc ammjgle u_rcp glr_icq _pc clrp_glcb.

B_qcb ml clrp_glkclr, _btcpqc cddcarq rm Cmjmp_bm ngickgllmu ugjj maasp.

Effects of Entrainment at Cooling Water Intakes on Razorback Sucker 

Tfc APS ammjgle u_rcp glr_icq kgefr clrp_gl qmkc j_pt_j _lb mjbcp p_xmp`_ai qsaicpq rmm.
R_xmp`_ai qsaicpq qn_ul ml rfc _qaclbgle jgk` md rfc fwbpmep_nf bspgle rfc qnpgle. Tfcgp
j_pt_c _pc dmslb gl rfc bpgdr dpmk j_rc M_paf rm c_pjw Jsjw. Sn_ulgle gq _qqskcb rm maasp
`cruccl RM 100 _lb 180, ugrf rfc cddmpr qnpc_b ctcljw rfpmsefmsr rfc pc_af (USFWS 2009).
Tfc glr_icq _pc _`msr 16 kgjcq `cjmu rfc rmn md rfc qn_ulgle pc_af _lb rfsq k_w _ddcar _`msr 20
ncpaclr md rfc nmrclrg_j qn_ulgle _lb lspqcpw f_`gr_r. Atcp_ec djmu bspgle rfcgp qn_ulgle
qc_qml `cruccl 2003 _lb 2007 p_lecb dpmk 717 rm 6,455 adq (USFWS 2009). Dspgle rfc
qn_ulgle qc_qml, rfc Ppmnmqcb Aargml umsjb bgtcpr 37 adq gl M_paf _lb Anpgj _lb 71 adq gl M_w
_lb Jslc. Tfsq rfc Ppmnmqcb Aargml umsjb bgtcpr `cruccl 0.6 ncpaclr md rfc djmu gl jmu
bgtcpqgml mncp_rgmlq _r fgef djmuq _lb 9.9 ncpaclr md rfc djmu _r fgef bgtcpqgml mncp_rgmlq bspgle
jmucp djmuq. B_qcb ml rfc bgqrpg`srgml md qn_ulgle _lb rfc npmnmprgml md djmu bgtcprcb, gr gq
_lrgagn_rcb rf_r `cruccl 0.1 _lb 2 ncpaclr md pcaclrjw qn_ulcb p_xmp`_ai qsaicp k_w `c
clrp_glcb.

1.

A qrsbw md clrp_glkclr _r Hme`_ai, F_pkcpq Msrs_j, Jcugrr V_jjcw _lb Fpsgrj_lb Ippge_rgml
bgtcpqgmlq amlbsarcb gl 2004 _lb 2005 glbga_rcq rf_r rfc npmnmprgml md l_rgtc qsaicp qncagcq
clrp_glcb gl rfc a_l_jq gq amlqgbcp_`jw jmucp rf_l uf_r umsjb `c npcbgarcb `_qcb ml rfc
npmnmprgml md djmu bgtcprcb (Rcldpm cr _j. 2006).

Abtcpqc cddcarq rm p_xmp`_ai qsaicp ugjj maasp _q _ pcqsjr md clrp_glkclr.

Effects of Operation of APS Weir to Endangered Fishes 

Tfc APS Wcgp _r RM 163.3 jgcq ugrfgl bcqgel_rcb apgrga_j f_`gr_r dmp Cmjmp_bm ngickgllmu _lb
snqrpc_k md bcqgel_rcb apgrga_j f_`gr_r dmp p_xmp`_ai qsaicp. Ir gkncbcq dgqf n_qq_ec bspgle
qmkc rgkcq md rfc wc_p (Bgm-Wcqr 2005). Smkc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp
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f_tc `ccl m`qcptcb rm maasp snqrpc_k (_drcp bcrcargml bmulqrpc_k) _lb n_qq APS Wcgp slbcp
acpr_gl amlbgrgmlq (Bgm-Wcqr 2005). B_qcb ml rfc amlbgrgmlq m`qcptcb bspgle rfcgp qrsbw, Bgm-
Wcqr (2005) dmslb rf_r `mrf qncagcq amsjb nmqqg`jw kmtc _apmqq rfc ucgp lc_p grq pgefr qgbc
(jmmigle bmul; lmprf qgbc md ucgp) ufcl djmuq (kc_qspcb _r F_pkglerml G_ec) _pc fgefcp rf_l
5,000 adq. Hmuctcp, dmp djmuq `cruccl 500 _lb 5,000 adq, Bgm-Wcqr lmrcb rf_r djmu tcjmagrw _lb
bcnrf amlbgrgmlq _pc lmr gbc_j dmp dgqf n_qq_ec (g.c., rfcw bm lmr k_raf apgrcpg_ sqcb rm bcqgel
n_qq_`jc dgqfu_wq dmp l_rgtc qncagcq). Fjmuq gl Jsjw _pc rwnga_jjw jcqq rf_l 5,000 adq, qm rfc
nmrclrg_j rm gkncbc qn_ulgle kgep_rgmlq md Cmjmp_bm ngickgllmu k_w maasp gl kmqr wc_pq
(Bgm-Wcqr 2005). Il wc_pq ugrf jmu qnpgle pslmdd tmjskc, APS Wcgp k_w _jqm gkncbc qn_ulgle
kmtckclrq md p_xmp`_ai qsaicp.

Tfc gkn_gpkclr md dgqf n_qq_ec _r rfc ucgp amsjb jgkgr rfc _`gjgrw md Cmjmp_bm ngickgllmu _lb
p_xmp`_ai qsaicp rm kmtc ugrfgl rfc pgtcp rm bgddcpclr _pc_q gl pcqnmlqc rm af_legle lccbq _lb
cltgpmlkclr_j amlbgrgmlq. Tfgq amsjb pcbsac rfc _kmslr md _aacqqg`jc qn_ulgle _lb pc_pgle
f_`gr_r slbcp qmkc amlbgrgmlq, _lb k_w pcbsac rfc nfwqga_j f_`gr_r os_lrgrw _lb os_jgrw dmp rfcqc
qncagcq `w _jrcpgle bcnrf _lb tcjmagrgcq (Bgm-Wcqr 2005). Tfc _jrcp_rgml md nfwqga_j f_`gr_r `w
mncp_rgml md APS Wcgp _lb qjsgacu_w e_rcq _btcpqcjw _ddcarq rfc dccbgle, qn_ulgle _lb
kmtckclr `cf_tgmp md Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp.

Tfc dsjj cvrclr md rfgq `jmai_ec md kmtckclr gq lmr ilmul `ca_sqc rfc qsqr_glcb qugkkgle
ncpdmpk_lacq md j_pecp Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp _pc lmr ucjj ilmul.
Abbgrgml_jjw, u_rcp rckncp_rspcq asppclrjw snqrpc_k md APS Wcgp _pc mdrcl jgicjw rmm ammj rm
qsnnmpr pm`sqr qn_ulgle _lb pc_pgle md Cmjmp_bm ngickgllmu (Dspqr _lb Fp_lqqcl 2014).

Hmuctcp, APS Wcgp jgcq ugrfgl rfc apgrga_j f_`gr_r dmp Cmjmp_bm ngickgllmu _lb grq mncp_rgmlq
ugjj _btcpqc cddcarq rm rfc dslargml _lb nfwqga_j os_jgrgcq (bcnrf _lb tcjmagrw) md grq apgrga_j
f_`gr_r ugrfgl 50 dccr ml cgrfcp qgbc md rfc ucgp, _lb npctclr kmtckclr, dccbgle, _lb qn_ulgle
`cf_tgmp rm _q k_lw _q 18 kgjcq md apgrga_j f_`gr_r snqrpc_k. Tfc APS Wcgp gq msrqgbc md apgrga_j
f_`gr_r dmp p_xmp`_ai qsaicp.

Effects of Nonnative Species Release from Morgan Lake on Colorado pikeminnow and 
razorback sucker 

Mmpe_l L_ic qsnnmprq qctcp_j qncagcq md lmll_rgtc dgqf, glajsbgle `jscegjj, epccl qsldgqf,
j_peckmsrf `_qq, ufgrc ap_nngc, egxx_pb qf_b, amkkml a_pn, nj_glq igjjgdgqf, kmqosgrmdgqf, _lb
af_llcj a_rdgqf, _q ucjj _q _ lmtcj qncagcq, qsaf _q rpmnga_j qsaicpdgqf (Hypostomus plecostomus)
(OSMRE 2014; J.Cmjc, Wgjbjgdc M_l_ecp, N_t_hm N_rgml Dcn_prkclr md Fgqf _lb Wgjbjgdc,
Asesqr 28, 2014, ncpq. amkk.). A qglejc pcb n_as (qs`d_kgjw Scpp_q_jkgl_c) u_q pcnmprcb rm
glf_`gr Mmpe_l L_ic dmp mtcp 4 wc_pq (�Tmmrfw Fgqf�, Aqqmag_rcb Ppcqq, Fc`ps_pw 28, 2004). Al
cvrclqgtc `gmjmega_j qsptcw md rfc rwnc, lsk`cp, _lb bgqrpg`srgml md lmll_rgtc qncagcq gl Mmpe_l
L_ic u_q lmr _t_gj_`jc mp pcnmprcb.

Oncp_rgmlq md Mmpe_l L_ic bgqaf_pec u_rcp glrm Nm N_kc W_qf, ufgaf bp_glq rm rfc Cf_am
Rgtcp _lb dpmk rfcpc glrm rfc S_l Js_l Rgtcp. Pmrclrg_j bgqaf_pecq dpmk Mmpe_l L_ic amsjb
pcqsjr gl pcjc_qc md lmll_rgtc qncagcq glrm rfc S_l Js_l Rgtcp. Ssaf bgqaf_pecq amsjb `c
d_agjgr_rcb `w mnrgk_j amlbgrgmlq dmp rp_lqnmprgle jgtc dgqf ceeq, j_pt_c, mp dgqf bmulqrpc_k, _lw
sl_srfmpgxcb mp glagbclr_j rp_lqnmpr _qqmag_rcb ugrf pcapc_rgml_j dgqfgle, mp bspgle ct_as_rgml mp
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bcamkkgqqgmlgle md Mmpe_l L_ic, qfmsjb qsaf _argtgrgcq ctcp maasp. Gsqr_tcqml (2010)
npcqclrq _ amkncjjgle l_pp_rgtc rf_r egxx_pb qf_b, jgicjw _qqmag_rcb ugrf j_peckmsrf `_qq
qrmaigle gl Mmpe_l L_ic bspgle 1998, f_b cqa_ncb glrm rfc S_l Js_l Rgtcp _lb `w 2001 f_b
clrcpcb L_ic Pmucjj _lb _btcpqcjw _ddcarcb rfc dgqfcpw rfcpc. Rcaclr glt_bcpq, qsaf _q rfc
egxx_pb qf_b, lmprfcpl ngic, _lb qk_jjkmsrf `_qq, f_tc bckmlqrp_rcb fmu osgaijw lmll_rgtc
qncagcq a_l glapc_qc _lb cvn_lb rm rfc bcrpgkclr md l_rgtc dgqf _qqck`j_ecq. Nm qrsbgcq ucpc
_t_gj_`jc rf_r ct_js_rcb rfc cvnmqspc n_rfu_wq _lb rfc pcj_rgtc pgqiq md lmll_rgtc dgqf pcjc_qc
dpmk Mmpe_l L_ic. Tfcpcdmpc, uc _qqskcb rf_r qsaf ctclrq amsjb maasp, _lb uc rfcpcdmpc
gbclrgdw _btcpqc cddcarq _qqmag_rcb ugrf lmll_rgtc qncagcq pcjc_qcq glajsbgle _btcpqc cddcarq rm
apgrga_j f_`gr_r.

Wfgjc rfc S_l Js_l Rgtcp asppclrjw qsnnmprq nmnsj_rgmlq md qctcp_j md rfcqc lmll_rgtc dgqf,
pcjc_qc md _bbgrgml_j glbgtgbs_jq md rfcqc qncagcq mp _lw lcu qncagcq md lmll_rgtc dgqf mp mrfcp
lmll_rgtc mpe_lgqkq dpmk Mmpe_l L_ic amsjb fcjn qsnnmpr rfcqc nmnsj_rgmlq mp glrpmbsac lmtcj
qncagcq. M_lw md rfcqc lmll_rgtc dgqf _jqm maasp gl N_t_hm Rcqcptmgp, ufgaf k_w _jqm qsnnmpr
nmnsj_rgmlq md rfcqc qncagcq gl rfc S_l Js_l Rgtcp. Il _bbgrgml, qmkc md rfc lmll_rgtc dgqf gl
Mmpe_l L_ic (c.e., egxx_pb qf_b) bm lmr f_tc nmnsj_rgmlq gl rfc S_l Js_l Rgtcp, _lb gd qsaf
nmnsj_rgmlq `ca_kc cqr_`jgqfcb, rfcw amsjb cv_acp`_rc rfc cvgqrgle lmll_rgtc dgqf npm`jck, _q
rfcw k_w npcw ml ceeq, dgqf j_pt_c, mp amkncrc ugrf l_rgtc dgqf.

Tfc jgicjgfmmb md lmll_rgtc qncagcq pcjc_qc mp cqa_nc dpmk Mmpe_l L_ic gq fgef. Tfcgp nmrclrg_j
rm qsptgtc, `camkc cqr_`jgqfcb, _lb qnpc_b gq fgef. Ikn_arq ml ugjbjgdc pcqmspacq mp camqwqrckq
rfpmsef fw`pgbgx_rgml _lb amkncrgrgml dmp dmmb _lb f_`gr_rq, f_`gr_r bcep_b_rgml _lb bcqrpsargml,
npcb_rgml, _lb n_rfmecl rp_lqdcp _pc fgef. Ikn_ar rm rfpc_rclcb _lb clb_lecpcb qncagcq _lb rfcgp
f_`gr_rq gq cvrpckc _lb ncpqgqrclr. Tfc _bcos_aw mp _`gjgrw md pcesj_rgmlq rm npctclr cqa_nc _lb
cqr_`jgqfkclr gq jmu. Tfc nmrclrg_j rm cvrgpn_rc mp k_l_ec cqr_`jgqfcb nmnsj_rgmlq gq jmu.
Nmll_rgtc qncagcq glt_qgmlq a_l msrqrpgn pcqmspacq _t_gj_`jc rm amk`_r rfck, npcajsbgle
amknjcrc cp_bga_rgml, _lb glqrc_b pcqsjr gl _ jmle-rcpk `_rrjc dmp amlrpmj (V_l Dpgcqafc cr _j.
2008; Gpccl cr _j. 2014). Tfc ilmujcbec _`msr rfc rwncq _lb _`slb_lac md lmll_rgtc qncagcq gl
Mmpe_l L_ic, _ `mbw md u_rcp ugrf slgosc `gmjmega_j, afckga_j, _lb nfwqga_j npmncprgcq gq
slilmul, ufgaf apc_rcq mlc md rfc epc_rcqr slacpr_glrgcq gl rfc cqrgk_rc md rfc pgqiq.

Ilrpmbsargml md _lw lmll_rgtc qncagcq dpmk Mmpe_l L_ic glrm rfc S_l Js_l Rgtcp ugjj f_tc _l
_btcpqc cddcar qgknjw `w `camkgle glrcep_rcb glrm rfc l_rgtc pgtcpglc qwqrck, gkn_arq ugjj `c
lce_rgtc, t_pw gl k_elgrsbc, _lb a_l `c amkn_pcb rfpmsef rgkc _lb _apmqq qn_ac. Tfcpcdmpc,
pcjc_qc md lmll_rgtc dgqf (mp mrfcp lmll_rgtc _os_rga qncagcq) dpmk Mmpe_l L_ic ugjj _btcpqcjw
_ddcar rm Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp.

Effects of Nonnative Species Release from Morgan Lake on Critical Habitat 

Tfc `gmjmega_j dc_rspcq md apgrga_j f_`gr_r glajsbc dmmb qsnnjw, npcb_rgml, _lb amkncrgrgml
(M_bbsv cr _j. 1993; USFWS 2002_,`). Fmmb qsnnjw gq _ dslargml md lsrpgclr qsnnjw,
npmbsargtgrw, _lb _t_gj_`gjgrw rm c_af jgdc qr_ec md rfc qncagcq. Ppcb_rgml, _jrfmsef amlqgbcpcb _
lmpk_j amknmlclr md rfgq cltgpmlkclr, k_w `c msr md `_j_lac bsc rm lmll_rgtc qncagcq gl qmkc
_pc_q. Tfgq k_w _jqm `c rpsc md amkncrgrgml, n_prgasj_pjw dpmk lmll_rgtc dgqf qncagcq. Alw
pcjc_qc md lmll_rgtc qncagcq umsjb _btcpqcjw _ddcar rfc clb_lecpcb dgqfcq� dmmb, qfcjrcp dpmk
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npcb_rmpq, amkncrgrgml dmp pcqmspacq _lb qn_ac, kmtckclr _lb bgqncpq_j, _lb nfwqga_j qn_ac rm
a_ppw msr lmpk_j `cf_tgmpq. Tfc bsp_rgml md gkn_arq dpmk rfc lmll_rgtc qncagcq pcjc_qc slrgj
rfmqc qncagcq _pc cp_bga_rcb, rfcgp gkn_arq pcbsacb, mp rfcw bgc gq lmr ilmul. Nmll_rgtc qncagcq
glrpmbsargmlq dpmk Mmpe_l L_ic umsjb _btcpqcjw kmbgdw rfc `gmjmega_j dc_rspcq md apgrga_j
f_`gr_r md rfcqc clb_lecpcb dgqf `w pcbsagle grq _`gjgrw rm qsnnmpr rfcgp pcamtcpw.

Ilrpmbsargml md lmll_rgtc qncagcq dpmk Mmpe_l L_ic umsjb npcajsbc mp qgelgdga_lrjw bcj_w rfc
cp_bga_rgml _lb k_l_eckclr md lmll_rgtc qncagcq _lb _btcpqcjw _ddcar rfc `gmjmega_j dc_rspcq md
rfc clrgpcrw md apgrga_j f_`gr_rq md rfc Cmjmp_bm ngickgllmu _lb rfc R_xmp`_ai qsaicp lcacqq_pw
dmp rfcgp pcamtcpw gl rfc S_l Js_l Rgtcp.

Tfcpcdmpc, uc amlajsbc rfc pcjc_qc md lmll_rgtc qncagcq dpmk Mmpe_l L_ic amsjb qgelgdga_lrjw
bcj_w rfc bctcjmnkclr mp pcqrmp_rgml md rfc `gmjmega_j dc_rspcq lccbcb rm _afgctc pcamtcpw md
Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp gl rfc S_l Js_l Rgtcp pcj_rgtc rm rf_r ufgaf umsjb
maasp ugrfmsr rfc _argml slbcpemgle amlqsjr_rgml, _lb rfcpcdmpc, gq jgicjw rm pcqsjr gl _btcpqc
cddcarq rm rfcgp apgrga_j f_`gr_r.

Effects of FCPP Atmospheric Emissions, Deposition, and Bioaccumulation 

Il mpbcp rm cqrgk_rc rfc cddcarq _qqmag_rcb ugrf rfc npmnmqcb _argml, uc bcrcpkglcb rf_r rfc
ncpaclr_ec md He _aasksj_rgml gl ufmjc `mbw Cmjmp_bm ngickgllmu _qqmag_rcb ugrf rfc
npmnmqcb _argml u_q 0.3 ncpaclr dpmk qacl_pgm APS- 1 _q amkn_pcb rm Sacl_pgm APS-2, ugrfmsr
FCPP f_tgle ctcp cvgqrcb. Sgkgj_pjw, EPRI (2014) _jqm cqrgk_rcb rf_r rfc npmnmqcb _argml u_q
_qqmag_rcb ugrf 0.35 ncpaclr md rfc `_qcjglc He bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl.
Tfcpcdmpc, rm cqrgk_rc rfc cddcarq md rfc npmnmqcb _argml, _jj He cddcarq _qqmag_rcb ugrf rfc
cltgpmlkclr_j `_qcjglc ucpc ksjrgnjgcb `w 0.3 ncpaclr; _drcpu_pbq rfc cltgpmlkclr_j `_qcjglc
u_q pcbsacb rfgq q_kc _kmslr.

B_qcb ml _l _lls_j pcnpmbsargtc glhspw dpmk kcpaspw _aasksj_rgml dpmk _jj qmspacq md sn rm 8
ncpaclr _lb _l _bsjr kmpr_jgrw md sn rm 2 ncpaclr, rfcpc gq _ kc_qsp_`jc nmnsj_rgml-jctcj gkn_ar
gl Cmjmp_bm ngickgllmu bckmep_nfga n_p_kcrcpq. Ulbcp rfc amlbgrgmlq md _l glapc_qgle He
jm_b, rfc amk`gl_rgml md _ pcbsargml md pcapsgrkclr _lb rfc jmqq md _bsjrq _nnc_pq rm pcqsjr gl
jmle-rcpk nmnsj_rgml bcajglc _q pcapsgrkclr md lcu _bsjrq a_llmr iccn sn ugrf _bsjr kmpr_jgrw
(Mgjjcp 2014). Ulbcp rfc _qqsknrgml md _l glapc_qgle cltgpmlkclr_j He `spbcl gl rfc S_l Js_l
Rgtcp, rfc cqrgk_rcb glhspgcq rm `mrf pcnpmbsargtc qsaacqq _lb _ec-qncagdga qsptgt_j jcb rm
m`qcpt_`jc bcapc_qcq gl qgksj_rcb Cmjmp_bm ngickgllmu nmnsj_rgml epmurf.

Wfcl He bcnmqgrgml amlrpg`srcq rm _l _lls_j pcnpmbsargtc glhspw _`mtc 8 ncpaclr _lb _l _bsjr
kmpr_jgrw _`mtc 1.5 ncpaclr, Cmjmp_bm ngickgllmu qsptgt_j gl rfc S_l Js_l Rgtcp gq _btcpqcjw
_ddcarcb _lb rfc dslargml md bcqgel_rcb apgrga_j f_`gr_r gq amknpmkgqcb. B_qcb ml rfc ERM
(2014_, `) _l_jwqgq dmp _bsjr pcnpmbsargtc glhspw, _bsjr qsptgtmpqfgn glhspw, _lb dmp rfc _l_jwqgq
amlbsarcb dmp rfgq BO, rfmqc amlbgrgmlq maasp ufcl _tcp_ec _bsjr Cmjmp_bm Pgickgllmu ufmjc
`mbw He amlaclrp_rgmlq _pc _r mp _`mtc 0.7 ke/ie WW gl rfc S_l Js_l Rgtcp B_qgl.

Tfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp umsjb `c cvnmqcb rm He dpmk `_qcjglc
amlbgrgmlq, _q ucjj _q 0.3 ncpaclr dpmk rfc npmnmqcb _argml `w FCPP, rfpmsef He bcnmqgrgml,
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pslmdd rfpmsef glrm bmulqrpc_k _os_rga f_`gr_rq, _lb qs`qcosclr `gm_aasksj_rgml rfpmsef rfc
dmmb af_gl. Mcpaspw `gm_aasksj_rcq gl clb_lecpcb dgqf gl rfc S_l Js_l Rgtcp _lb gq _ nmrclr
lcspmrmvgl rf_r _ddcarq rfcgp dgrlcqq _lb pcnpmbsargtc fc_jrf (Cpskn _lb Tpsbc_s 2009). Olac
He clrcpq rfc `mbw, gr nmqcq rfc fgefcqr rfpc_rq md rmvgagrw `ca_sqc gr a_l `c _`qmp`cb glrm jgtgle
rgqqscq _lb `jmmb. Olac gl rfc `jmmb gr apmqqcq glrm rfc `p_gl _lb _aasksj_rcq, rfcpc gq lm ilmul
u_w rm `c cvncjjcb dpmk rfc `p_gl (Gmlx_jcx cr _j. 2005).

Tfc _aasksj_rgml md He dpmk u_rcp maaspq tg_ rfc egjj kck`p_lcq _q ucjj _q rfpmsef glecqrgml
(Bcait_p 1996; USEPA 1997). McHe gq ctclrs_jjw rp_lqdcppcb dpmk rfc egjjq rm ksqajc _lb
mrfcp rgqqscq ufcpc gr gq pcr_glcb dmp jmle ncpgmbq md rgkc (Jsjqf_kl cr _j. 1982; Rggqezpb _lb
H_lqcl 1990). Ppm`_`jw jcqq rf_l 10 ncpaclr md rfc He gl dgqf rgqqsc pcqgbscq gq m`r_glcb `w
bgpcar (egjj) snr_ic dpmk u_rcp (Fp_lacqamlg _lb Lcl_lrml 1992; Snpw _lb Wgclcp 1991). He
r_icl sn ugrf dmmb glgrg_jjw _aasksj_rcq gl rfc rgqqscq md rfc nmqrcpgmp glrcqrglc md dgqf (Bmsbms
cr _j. 1991). He glecqrcb gl dmmb gq rp_lqdcppcb dpmk rfc glrcqrglc rm mrfcp mpe_lq glajsbgle
ksqajc rgqqscq (Bmsbms cr _j. 1991). McHe f_q `ccl pcnmprcb rm amlqrgrsrc dpmk 70 rm 95 ncpaclr
md rfc rmr_j kcpaspw gl qicjcr_j ksqajc gl dgqf (Hsai_`cc cr _j. 1979; EPA 1985; Rggqezpb _lb
F_kkc 1988; Gpcg` cr _j. 1990; Snpw _lb Wgclcp 1991). McHe _aamslrcb dmp _jkmqr _jj md rfc
He gl ksqajc rgqqsc gl _ ugbc t_pgcrw md `mrf dpcqfu_rcp _lb q_jru_rcp dgqf (Bjmmk 1992).

He gl dgqf rgqqscq a_l `c rp_lqdcppcb rm mt_pw _lb ceeq (Bcait_p 1996; Wgclcp _lb Snpw 1996;
MaKgk cr _j. 1976). Evnmqspc md rfc n_pclr nmnsj_rgml rm He amlaclrp_rgmlq md 0.03 rm 2.93 se/j
gl rfc j_`mp_rmpw pcqsjrcb gl He amlaclrp_rgmlq _q fgef _q 2 ke/ie gl rfcgp ck`pwmq (MaKgk cr
_j. 1976). Orfcp qrsbgcq pcnmprcb _ k_rcpl_j `spbcl rp_lqdcp rm ceeq p_legle dpmk 0.2 rm 36
ncpaclr (H_kkcpqafkgbr cr _j. 1999; H_kkcpqafkgbr _lb S_lbfcglpgaf 2005; Ajt_pcx cr _j.
2006; Nwc cr _j. 2007). H_rafgle qsaacqq _lb ck`pwmlga qsptgt_j gl dgqf _pc gltcpqcjw amppcj_rcb
ugrf He amlaclrp_rgmlq gl rfc cee (Wfgrlcw 1991; Dgjjml cr _j. 2010; ERM 2014`). Wgrfmsr
_bbgrgml_j gldmpk_rgml _`msr rfc k_rcpl_j rp_lqdcp p_rc md He dpmk rfc _bsjr dck_jc rm Cmjmp_bm
ngickgllmu ceeq, uc _qqskcb _ rp_lqdcp md 0.2 ncpaclr md rfc _bsjr dck_jc ufmjc `mbw `spbcl
He amlaclrp_rgml rm ceeq. Tmr_j kcpaspw amlaclrp_rgmlq gl ceeq md qctcp_j qncagcq md _bsjr dgqf
dpmk Sucbgqf j_icq _pc ksaf jmucp rf_l amlaclrp_rgmlq gl mrfcp rgqqscq (Lglbotgqr 1991). Fgqf
(glajsbgle ceeq _lb j_pt_c) amlrglsc r_ic sn He dpmk rfc u_rcp amjskl _lb rfcgp npcw (MaKgk
cr _j. 1976; Pclrpc_rf 1976_; 1976`).

Tfc rmvgagrw md He rm _os_rga mpe_lgqkq gq _ddcarcb `w `mrf _`gmrga _lb `gmrga d_armpq glajsbgle
rfc dmpk md He (glmpe_lga tcpqsq mpe_lga), cltgpmlkclr_j amlbgrgmlq (c.e., rckncp_rspc, q_jglgrw,
_lb nH), rfc qclqgrgtgrw md glbgtgbs_j qncagcq _lb jgdc fgqrmpw qr_ecq, _lb rfc rmjcp_lac md
glbgtgbs_j mpe_lgqkq. Tmvgamjmega_j cddcarq glajsbc lcspmjmega_j b_k_ec, pcnpmbsargtc
gkn_gpkclr, epmurf glfg`grgml, bctcjmnkclr_j _`lmpk_jgrgcq, kmpr_jgrw, _lb _jrcpcb `cf_tgmp_j
pcqnmlqcq (Bcait_p 1996, Bcait_p cr _j. 2005, Dgjjml cr _j. 2010, ERM 2010_,`). Wgclcp _lb
Snpw (1996) amlajsbcb rf_r lcspmrmvgagrw qcckq rm `c rfc kmqr npm`_`jc afpmlga pcqnmlqc md ugjb
_bsjr dgqfcq rm He cvnmqspc, `_qcb ml m`qcptcb cddcarq qsaf _q glammpbgl_rgml, gl_`gjgrw rm dccb,
bgkglgqfcb pcqnmlqgtclcqq, _`lmpk_j kmtckclrq, jcrf_pew, _lb `p_gl jcqgmlq. Mcpaspw cvnmqspc
a_l _ddcar Cmjmp_bm ngickgllmu nmnsj_rgmlq rfpmsef pcnpmbsargtc gkn_gpkclrq. Il j_`mp_rmpw
qrsbgcq, pcnpmbsargtc clbnmglrq _pc eclcp_jjw kmpc qclqgrgtc rf_l epmurf mp qsptgt_j, ugrf
ck`pwmq _lb rfc c_pjw bctcjmnkclr_j qr_ecq `cgle rfc kmqr qclqgrgtc (H_lqcl 1989).
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Od rfc 43 rm 60 ncpaclr md Cmjmp_bm ngickgllmu rf_r cvncpgclac `cf_tgmp_j glhspw, qmkc
ncpaclr_ec md rfmqc k_w cvncpgclac `p_gl jcqgmlq _lb rfsq gkn_gpkclr md cqqclrg_j dccbgle,
`pccbgle, kgep_rgmlq mp qfcjrcpgle `cf_tgmpq. Wc `_qcb rfgq pcj_rgmlqfgn ml rfc p_rgm md
qsptgtmpqfgn glhspw rm `cf_tgmp_j glhspw sqgle ERM (2014_,`), _lb cqrgk_rcb rf_r _nnpmvgk_rcjw
1.1 ncpaclr md _bsjr Cmjmp_bm ngickgllmu _lls_jjw rf_r cvncpgclac `cf_tgmp_j glhspw ugjj _jqm
cvfg`gr cvrpckc k_j_b_nrgtc `cf_tgmpq _lb ugjj qs`qcosclrjw bgc, d_gj rm qn_ul, mp d_gj rm kgep_rc
rm _nnpmnpg_rc _pc_q gl rgkc dmp qn_ulgle. Tfcpcdmpc, uc amlajsbc rf_r Cmjmp_bm ngickgllmu
ugjj `c _btcpqcjw _ddcarcb `w rfc npmnmqcb _argml.

Effects of Hg deposition on Colorado Pikeminnow Critical Habitat 

Atcp_ec amlaclrp_rgmlq gl ufmjc `mbw _bsjr Cmjmp_bm ngickgllmu _qqmag_rcb ugrf rfc
cltgpmlkclr_j `_qcjglc, asksj_rgtc cddcarq, _lb pcqgbs_jq _qqmag_rcb ugrf npmnmqcb _argml k_w
cos_j mp cvaccb 0.7 ke/ie WW `w rfc wc_p 2046, _drcp rfc acqq_rgml md rfc npmnmqcb _argml He
bcnmqgrgml f_tc ac_qcb. Tfcpcdmpc, rfc npmnmqcb _argml He bcnmqgrgml amlrpg`srcq rm rfc _btcpqc
cddcarq rm Cmjmp_bm ngickgllmu apgrga_j f_`gr_r. Hmuctcp, He amlrpg`srgmlq rm rfc S_l Js_l
Rgtcp B_qgl _pc j_pecjw _qqmag_rcb ugrf rfc bcep_bcb cltgpmlkclr_j `_qcjglc _lb asksj_rgtc
cddcarq umsjb `c cvncarcb rm _btcpqcjw _ddcar Cmjmp_bm Pgickgllmu apgrga_j f_`gr_r `w rfc wc_p
2046. Tfcpc amsjb `c pcbsargmlq gl _kmslr md He bcnmqgrcb gl rfc S_l Js_l Rgtcp B_qgl mtcp
rgkc, `sr kmbcjgle glbga_rcq He gl ufmjc `mbw dgqf ucpc lmr qgelgdga_lrjw bgddcpclr mtcp rfc 85-
wc_p kmbcjcb qgksj_rgml ncpgmb (EPRI 2014).

Estimation of Hg in Muscle Tissue and Whole Body Razorback Sucker by Size (Total Length) 

Cmlaclrp_rgmlq md He gl R_xmp`_ai qsaicp _pc ksaf jmucp _q (amltcprcb) ufmjc `mbw p_lecb
dpmk 0.03 rm 0.13 ke/ie WW _lb _tcp_ecb 0.07 ke/ie WW (T_`jc 5). Tfgq jctcj md ufmjc
`mbw He u_q qgkgj_p rm rf_r gl _l Aec 3 Cmjmp_bm ngickgllmu, _lb rfcpcdmpc, uc sqcb _ qgkgj_p
kcrfmb rm cqrgk_rc rfc lsk`cp md p_xmp`_ai qsaicpq rf_r umsjb `c _btcpqcjw _ddcarcb `w rfc
npmnmqcb _argml.

Effects of Hg deposition on Razorback Sucker Critical Habitat 

Nm gldmpk_rgml u_q _t_gj_`jc rm bcrcpkglc rfc He-pcj_rcb gkn_gpkclrq _qqmag_rcb ugrf _ jmle-
rcpk nmnsj_rgml bcajglc md p_xmp`_ai qsaicpq lcacqq_pw rm af_p_arcpgxc He amlaclrp_rgmlq
_qqmag_rcb ugrf _btcpqc kmbgdga_rgml md rfcgp apgrga_j f_`gr_r. Sgkgj_p rm Cmjmp_bm ngickgllmu,
uc _qqskcb rf_r p_xmp`_ai qsaicp apgrga_j f_`gr_r umsjb _jqm `c _btcpqcjw kmbgdgcb ufcl He
amlaclrp_rgmlq gl u_rcp `gm_aasksj_rc rm ufmjc `mbw amlaclrp_rgmlq rf_r ucpc _pc _qqmag_rcb
ugrf _r jc_qr 8 ncpaclr pcnpmbsargtc glhspw _lb ugrf _r jc_qr 1.5 _bsjr kmpr_jgrw. Tfmqc amlbgrgmlq
maasp ugrf 3.5 He ke/ie WW gl ufmjc `mbw p_xmp`_ai qsaicp. Uqgle Bgm_aasksj_rgml F_armpq
npmtgbcb gl rfc BA, _ u_rcp amlaclrp_rgml _qqmag_rcb ugrf 3.5 ke/ie WW amsjb pcqsjr dpmk 0.05
se/L kcrfwjkcpaspw gl u_rcp mp 1.0 se/L rmr_j He gl u_rcp dmp p_xmp`_ai qsaicp. Cmlaclrp_rgmlq
_qqmag_rcb ugrf rfc npmnmqcb _argml bm lmr glapc_qc amlaclrp_rgmlq md kcrfwjkcpaspw mp rmr_j He
rm rfmqc jctcjq. Tfcpcdmpc, He bcnmqgrgml dpmk rfc npmnmqcb _argml _btcpqcjw _ddcarq rfc
p_xmp`_ai qsaicp, `sr bmcq lmr _btcpqcjw _ddcar grq apgrga_j f_`gr_r.
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Effects of Se Deposition on Listed Species and Critical Habitat 

Uqgle rfc q_kc _l_jwqcq _q bcqapg`cb gl rfc cltgpmlkclr_j `_qcjglc, rfc cddcarq rm Cmjmp_bm
ngickgllmu _lb p_xmp`_ai qsaicp u_q cqrgk_rcb dmp rfc npmnmqcb _argml. Wc cvncar _q k_lw _q
25,503 Cmjmp_bm ngickgllmu ceeq/mt_pgcq _lb 291,510 p_xmp`_ai qsaicp ceeq/mt_pgcq rm `c
f_pkcb `w rfc npmnmqcb _argml dpmk 2016-2074. Wc cvncar _q k_lw _q 42 Cmjmp_bm
ngickgllmu j_pt_c _lb 301 p_xmp`_ai qsaicp j_pt_c rm `c f_pkcb `w rfc npmnmqcb _argml dpmk
2016-2074. Fmp rfc bsp_rgml md Sc bcnmqgrgml dpmk rfc FCPP, uc umsjb cvncar _q k_lw _q (58
wc_pq v 0.2 ncp wc_p v 0.33 = 4) dmsp lcqrgle n_gpq rm `c cvnmqcb rm rfc He bcnmqgrcb nmjjsr_lrq gl
rfcgp f_`gr_r _lb He `spbclq k_w _btcpqcjw _ddcar sn rm 12 ceeq, lcqrjgleq, mp djcbejgleq md cgrfcp
rfc djwa_rafcp mp rfc asaimm. Wc amlajsbc apgrga_j f_`gr_r ugjj `c _btcpqcjw _ddcarcb `w
_bbgrgml_j Sc bcnmqgrgml.

SOUTHWESTERN WILLOW FLYCATCHER

Effects of Navajo Mine Operations  

Nm djwa_rafcp lcqrgle f_`gr_r maaspq ml rfc N_t_hm Mglc Lc_qc _pc_ (BA). Hmuctcp, ugrfgl rfc
N_t_hm Mglc Lc_qc Apc_ qsgr_`jc kgep_rmpw djwa_rafcp qrmnmtcp f_`gr_r maaspq gl ugbcjw
qa_rrcpcb n_rafcq md r_k_pgqi gl Cmrrmlummb Appmwm, Cfglbc W_qf, Pgl_`crc Appmwm _lb _r _
qk_jj qrmai nmlb gl rfc qmsrfcpl nmprgml md rfc _lb Pgl_`crc Pcpkgr Apc_ (BA, n_ec 6-4;
Eamqnfcpc 2012, n. 6). Tfgq qsgr_`jc kgep_rmpw djwa_rafcp qrmnmtcp f_`gr_r gq qs`hcar rm pckmt_j,
bgqrsp`_lac, _lb pcaj_k_rgml slbcp rfc npmnmqcb _argml.

Fmp _ t_pgcrw md pc_qmlq, rfc npmnmqcb _argml a_llmr _tmgb pckmt_j mp bgqrsp`_lac md rfcqc _pc_q
bspgle M_w rfpmsef Asesqr, ufcl kgep_lr djwa_rafcpq amsjb jgicjw maasp. Tfcpcdmpc, bspgle
qc_qml_j npcqclac ncpgmbq, ufcl rfcqc qsgr_`jc f_`gr_rq _pc qafcbsjcb dmp pckmt_j, djwa_rafcp
npmrmamj qsptcwq ugjj lccb rm `c amlbsarcb rm gbclrgdw ufcl kgep_lr djwa_rafcpq maasnw rfcqc
_pc_q, _lb rm rfc cvrclr nmqqg`jc, _argtgrgcq _lb bgqrsp`_lacq qfmsjb `c kglgkgxcb slrgj
djwa_rafcpq jc_tc md rfcgp mul tmjgrgml (mp _pc nmqqg`jw f_p_qqcb `w lmgqc). Mc_qspcq rm npmrcar
mrfcp lcqrgle kgep_rmpw `gpbq k_w _jqm `c lcacqq_pw bspgle f_`gr_r pckmt_j. Ajrfmsef jgicjw _
p_pc maasppclac, _lb `_qcb ml rfc m`qcpt_rgml md mlc kgep_lr djwa_rafcp _r rfc DFADA gl 18
wc_pq, uc cvncar _q k_lw _q 1.5 kgep_lr djwa_rafcpq amsjb `c bgqrsp`cb mp f_p_qqcb ncp f_`gr_r
ufgjc rfcqc f_`gr_rq _pc bgqrsp`cb, pckmtcb, mp pckcbg_rcb (rf_r gq, 3 f_`gr_rq jmqr v 1.5
djwa_rafcpq ncp 25 wc_pq = 5 nmqqg`jc kgep_lr djwa_rafcpq rf_r k_w `c qs`hcar rm f_p_qqkclr `w
N_t_hm Mglc Oncp_rgmlq) _lb rfcpcdmpc _btcpqcjw _ddcarcb rfpmsef 2041.

Effects of Noise and Vibration 

Tfc jctcj _r ufgaf dgqf _lb ugjbjgdc a_l bcrcar qmslb bcnclbq snml rfc jctcj md _k`gclr lmgqc.
Wc _qqskc rf_r _k`gclr lmgqc lc_p rfc S_l Js_l Rgtcp (_lb lc_p mrfcp u_rcp `mbgcq gl rfc _argml
_pc_) umsjb f_tc af_p_arcpgqrga lmgqc qgkgj_p rm rf_r gl lc_p`w sl_ddcarcb qgrcq ugrf _k`gclr
`_aiepmslb lmgqc jctcjq (_tcp_ec 35 bB, nc_i lmgqc 55 bB; EIS n_ec 4.14-8). Tfcpc gq lm
gldmpk_rgml _t_gj_`jc ml qmslb _lb tg`p_rgml dpcosclagcq gl rfc S_l Js_l Rgtcp _q qwqrck_rga
kc_qspckclr md qmslbq slbcpu_rcp f_tc lmr r_icl nj_ac, mp _lw qsaf pcampbq _pc glamknjcrc mp
slns`jgqfcb. Wc _qqskcb rfc _k`gclr slbcpu_rcp _k`gclr _amsqrga f_`gr_r p_lec md qmslb md 10
rm 30 bcag`cjq ugrf pcqncar rm 1 kgapmn_qa_j npcqqspc (bB pc 1 sP_), `sr gr amsjb bcnclb ml k_lw
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d_armpq glajsbgle dpcosclagcq, _lb _k`gclr lmgqc jctcjq _ddcarcb `w u_rcpd_jjq, uglb, p_gl, _lb
pcdjcar_lac mdd rfc u_rcp qspd_ac (C_t_l_sef _lb Tmaag 1998; Pmnncp cr _j. 2014). Tfcqc d_armpq
_pc sqcb gl amknjcv lskcpga_j kmbcjq rm cqrgk_rc rfc amlbsar_lac md lmgqc mtcp bgqr_lac gl _gp
_lb bspgle rp_lqdcp rm rfc u_rcp amjskl. Aq qmslb npcqqspc (_knjgrsbc) d_jjq gltcpqcjw
npmnmprgml_j rm rfc bgqr_lac (1/p) dpmk rfc qmslb qmspac, uc gbclrgdgcb rf_r rfc nc_i lmgqc jctcjq
rp_tcj _nnpmvgk_rcjw 3.5 _bbgrgml_j kgjcq rm rfc S_l Js_l Rgtcp _lb umsjb `c 65 bB. Wc rfcl
sqcb _ 62 bB amppcargml d_armp (bctcjmncb `w rfc US N_tw) rm cqrgk_rc rfc qmslb jctcjq gl u_rcp
amjskl (amltcpqgmlq k_bc sqgle uc`qgrc _r frrn://uuu.qclengcj_sbgm.amk/C_jasj_rgmlq03.frk).
Ar Sr_rgml 1, _r rfc qmsrfcpl cbec md Mmpe_l L_ic, rfc k_vgksk lmgqc kc_qspcb u_q 78
bBjk_v. Tfcpcdmpc, _r _ bgqr_lac 3.5 kgjcq dsprfcp rm rfc S_l Js_l Rgtcp, rfc lmgqc jctcj umsjb
`c 65 bB.

Mgep_lr djwa_rafcpq k_w f_tc rfc nmrclrg_j rm maasp gl rfc Aargml Apc_ dpmk M_w rfpmsef
Asesqr, `sr _srskl djwa_rafcp kgep_rgml k_w t_pw dpmk wc_p rm wc_p, dpmk qgrc rm qgrc, _lb gl
pcqnmlqc rm cltgpmlkclr_j amlbgrgmlq (Fglaf cr _j. 2000). Mgep_rmpw djwa_rafcpq f_tc `ccl
bmaskclrcb maa_qgml_jjw lc_p Mmpe_l L_ic, S_l Js_l Rgtcp, Rgm Pscpam, _lb mlac lc_p rfc
DFADA (y15 kgjcq _u_w dpmk rfc Pgl_`crc Pcpkgr Apc_ _ppmwmq) bspgle npctgmsq 16 wc_pq md
qsptcwq (BA, n_ec 6-4; Eamqnfcpc 2012_; M_ppml 2012_, `). Ajrfmsef rfcpc gq slacpr_glrw
pce_pbgle bcrcargml dpcosclaw, rfgq gq _`msr 0.06 djwa_rafcpq ncp wc_p, mp 1.5 djwa_rafcpq ncp 25
wc_pq. Mmbgdga_rgml _lb jmqq md kgep_rmpw �qrmnmtcp� f_`gr_r sqcb `w djwa_rafcpq rm pcnjclgqf
clcpew pcqcptcq bspgle rfcgp jmle-bgqr_lac kgep_rgml k_w _jqm amlrpg`src rm rfc bcajglc md
djwa_rafcp qsptgt_j _lb pcnpmbsargml.

Bca_sqc djwa_rafcpq f_tc `ccl bmaskclrcb gl rfc Aargml Apc_ _lb kgep_rmpw qrmnmtcp f_`gr_r
maaspq gl Cmrrmlummb Appmwm, Cfglbc W_qf, Pgl_`crc Appmwm, _lb _r rfc qk_jj qrmai nmlb (_lb
sljgic rfc asaimm), rfc npcqclac md kgep_lr djwa_rafcpq gl rfcqc f_`gr_rq gq nmqqg`jc. Sfmsjb
djwa_rafcpq `c sqgle rfcqc kgep_rmpw qrmnmtcp f_`gr_rq ufcl rfcw _pc bgqrsp`cb, rfcl _btcpqc
cddcarq (gl rfc dmpk md f_p_qqkclr) amsjb maasp. Fjwa_rafcpq bgqrsp`cb dpmk rfcgp kgep_rmpw
qrmnmtcp f_`gr_rq kgefr lmr pcnjclgqf rfcgp d_r _lb npmrcgl qrmpcq, ufgaf k_w _ddcar rfcgp djgefr
ncpdmpk_lac _lb _`gjgrw rm mtcpamkc m`qr_ajcq (glajckclr uc_rfcp, j_lbqa_nc `_ppgcpq, npcb_rmpq,
_lb bgqamlrglsgrw md qrmnmtcp f_`gr_rq) mp kgep_rc qsaacqqdsjjw (Fglaf cr _j. 2000, agrgle Mmmpc
2000).

Fmp _ t_pgcrw md pc_qmlq, rfc npmnmqcb _argml a_llmr _tmgb pckmt_j mp `j_qrgle bgqrsp`_lac md
rfcqc _pc_q bspgle M_w rfpmsef Asesqr, ufcl kgep_lr djwa_rafcpq amsjb jgicjw maasp. B_qcb ml
rfc m`qcpt_rgml md mlc kgep_lr djwa_rafcp _r rfc DFADA m`qcptcb qglac 1998 (y0.06/wc_p), uc
cvncar _q k_lw _q 1.5 kgep_lr djwa_rafcpq amsjb `c bgqrsp`cb mp f_p_qqcb ncp qsgr_`jc f_`gr_r
ufgjc rfcqc f_`gr_rq _pc pckmtcb mp ufcl `j_qrgle maaspq lc_p`w (cqrgk_rcb _q 3 f_`gr_rq ugrf 1.5
kgep_lr djwa_rafcpq ncp wc_p mtcp 25 wc_pq = 5 kgep_lr djwa_rafcp f_p_qqkclrq mp rcknmp_pw
fc_pgle jmqq bsc rm lmgqc _qqmag_rcb ugrf N_t_hm Mglc Oncp_rgmlq).

Tfcpcdmpc, bspgle qc_qml_j npcqclac ncpgmbq, ufcl rfcqc qsgr_`jc f_`gr_rq _pc qafcbsjcb dmp
pckmt_j mp npgmp rm jmsb `j_qrgle lmgqc bgqrsp`_lacq, djwa_rafcpq _pc jgicjw rm `c _btcpqcjw
_ddcarcb _lb npmrmamj qsptcwq ugjj lccb rm `c amlbsarcb rm gbclrgdw ufcl kgep_lr djwa_rafcpq
maasnw rfcqc qrmnmtcp f_`gr_rq, _lb rm rfc cvrclr nmqqg`jc, _argtgrgcq _lb bgqrsp`_lacq qfmsjb `c
kglgkgxcb slrgj _lw djwa_rafcpq jc_tc md rfcgp mul tmjgrgml.
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Effects of Stormwater Runoff, Point Source, and Other USEPA Authorized Discharges 

Tfc npmnmqcb _argml glajsbcq rfc npcqclr _lb dsrspc gqqs_lac md N_rgml_j Pmjjsr_lr Dgqaf_pec
Ejgkgl_rgml Swqrck (NPDES) ncpkgrq `w USEPA dmp bgqaf_pecq _qqmag_rcb ugrf t_pgmsq
_argtgrgcq qsaf _q am_j kglgle, ammjgle nj_lr u_rcp, qrmpku_rcp pslmdd, _lb mrfcp bgqaf_pecq (BA,
Scargml 2). Ulbcp rfcqc ncpkgrq, rfc N_t_hm Mglc Oncp_rmpq _pc pcosgpcb rm amlrpmj _jj qspd_ac
pslmdd u_rcp ugrf rfc nmrclrg_j md `cgle amlr_kgl_rcb dpmk amlr_ar ugrf kglgle _argtgrgcq.
V_pgmsq nmjjsrcb cddjsclrq _pc ncpkgrrcb rm `c bgqaf_pecb rfpmsef amltcw_lac d_agjgrgcq (c.e.,
ngncq, bgrafcq, cra.) rf_r clb gl �msrd_jjq� rm rfc cltgpmlkclr. Osrd_jjq 1 _lb 2 bgqaf_pec rm
Mmpe_l L_ic _lb ufgaf glrcpkgrrclrjw bgqaf_pecq rm rfc Cf_am Rgtcp rf_r gq _ rpg`sr_pw rm rfc
S_l Js_l Rgtcp. Osrd_jjq 003 rm Osrd_jj 019 bgqaf_pec rm rfc Cf_am Rgtcp. Osrd_jj 020
bgqaf_pecq rm rfc S_l Js_l Rgtcp (USEPA 2008). Tfcpc _pc asppclrjw 14 msrd_jj jma_rgmlq ml
N_t_hm Mglc Lc_qc Apc_q 1, 2, _lb 3, _lb rfc npmnmqcb _argml k_w cl_`jc USEPA rm _srfmpgxc
sn rm 26 kmpc bgqaf_pec msrd_jjq gl Apc_q 3, 4, _lb 5 (USEPA 2013). Tfc USEPA f_q pcosgpcb
kmlgrmpgle _r qcjcarcb msrd_jjq dmp _pqclga, `mpml, a_bkgsk, jc_b, Sc, qsjd_rc, _lb rmr_j bgqqmjtcb
qmjgbq. Tfc USEPA f_q _jqm cqr_`jgqfcb pcosgpckclrq rf_r _ Scbgkclr Cmlrpmj Pj_l `c bcqgelcb,
gknjckclr, _lb k_glr_glcb sqgle BMPq _r rfc N_t_hm Mglc qm rf_r rfc Oncp_rmpq bckmlqrp_rc
rf_r qrmpku_rcp bgqaf_pecq ugjj pcqsjr gl _tcp_ec, _lls_j, qcbgkclr wgcjbq rf_r ugjj lmr `c epc_rcp
rf_l qgkgj_p qcbgkclr wgcjbq bcrcpkglcb dmp dpmk npc-kglcb mp slbgqrsp`cb amlbgrgmlq.

Eddjsclr bgqaf_pecq dpmk FCPP mncp_rgmlq _pc _jqm `cgle _srfmpgxcb `w NPDES ncpkgrq gqqscb
`w USEPA (Fgespc 28). Tfc ammjgle u_rcp bgqaf_pecq ugjj maasp rfpmsef _l msrd_jj rm Mmpe_l
L_ic, ufgaf bgqaf_pecq rm Nm N_kc W_qf (_ 2.5 kgjc-jmle rpg`sr_pw rm rfc Cf_am Rgtcp), ufgaf
gl rspl bp_glq _nnpmvgk_rcjw 7 kgjcq md rfc Cf_am Rgtcp rfcl rm rfc S_l Js_l Rgtcp. Tfcqc
bgqaf_pecq _pc glrcpkgrrclr ugrf _l _tcp_ec md 2.5 b_wq ncp ucci md bgqaf_pec dmp _`msr 6 kmlrfq
gl _ wc_p. Tfc pcqr ct_nmp_rcq. Tfc _tcp_ec djmu p_rc dmp rfc bgqaf_pec gq 4.2 kgjjgml e_jjmlq _
b_w (6.5 adq). Dgqaf_pecq _pc kmqrjw amlbsarcb rm pcesj_rc rfc _aasksj_rgml md q_jrq (rmr_j
bgqqmjtcb qmjgbq) gl Mmpe_l L_ic. Srmpku_rcp bgqaf_pecq _qqmag_rcb ugrf rfc FCPP mncp_rgmlq,
_qqmag_rcb ugrf rfc cjcarpga qrc_k eclcp_rgml `mgjcpq _lb mrfcp pcj_rcb d_agjgrgcq djmuq rm rfc
Cmk`glcb W_qrc Tpc_rkclr Pmlb _lb gq bgqaf_pecb rm rfc Cmlbclqcp Cmmjgle W_rcp Dgqaf_pec
C_l_j. P_pigle jmrq, qugrafw_pbq, _lb mrfcp mncl _pc_q _pc bgqaf_pecb rm rfc Cmlbclqcp Cmmjgle
W_rcp Ilr_ic C_l_j rfpmsef ncpkgrrcb bgqaf_pec nmglrq. Srmpku_rcp gl rfc _qf bgqnmq_j _pc_ gq
bgqaf_pecb rm Cf_am W_qf _drcp BMP rpc_rkclr gl _aampb_lac ugrf _ qrmpk u_rcp amlqrpsargml
ncpkgr.

USEPA _srfmpgxcq rfc sqc md _ Pp_arga_j Qs_lrgdga_rgml Lctcj (PQL) md _ nmjjsr_lr _q n_pr md rfc
cddjsclr jgkgrq, ufgaf gq rfc lskcpga_j pcqsjr amlqgbcpcb _aasp_rc. Il a_qcq ufcpc rfc PQL
cvaccbq rfc cddjsclr jgkgr_rgml gl _ NPDES ncpkgr, _l _l_jwrga_j pcqsjr _r mp `cjmu rfc PQL gq
bcckcb `w USEPA rm amlqrgrsrc amknjg_lac ugrf rfc NPDES ncpkgr cddjsclr jgkgr_rgml. Tfgq
np_argac a_l pcqsjr gl PQLq rf_r _pc epc_rcp rf_l amlaclrp_rgmlq cvnpcqqcb gl rfc _nnjga_`jc u_rcp
os_jgrw qr_lb_pb. Wc rfcpcdmpc cvncar rf_r dsrspc NPDES ncpkgrq ugjj `c gqqscb gl _aampb_lac
ugrf ct_js_rgml kcrfmbq bctcjmncb rfpmsef RPM 5.

Discharges from the Ash Disposal Areas authorized by USEPA and OSMRE 
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Tfc DEIS pcnmprcb rum _pc_q md epmslbu_rcp qccn_ec _r rfc Aqf Dgqnmq_j Apc_ ilmul _q rfc
�lmprf qccn� _lb �qmsrf qccn_ec _pc_�, ufgaf f_tc gbclrgdgcb amlr_kgl_rcb epmslbu_rcp (n. 4.5-
57). APS f_q glqr_jjcb cvrp_argml ucjjq _lb dglgqfcb _ rum n_pr qccn_ec glrcpacnr npmhcar. Tfgq
npmhcar qcptcq rm glrcpacnr _lb npctclr u_rcp qccn_ec dpmk `mrf rfc lmprf qccn _lb qmsrf qccn_ec
_pc_ glrm rfc Cf_am Rgtcp, ucqr md rfc nj_lr gl rfc _qf bgqnmq_j _pc_. Tfc glrcpacnr npmhcar
amlqgqrq md rum Fpclaf bp_glq psllgle _nnpmvgk_rcjw 2 kgjcq. Tfc rpclafcq dmp rfc Fpclaf bp_glq
ucpc amlqrpsarcb bmul rm _l gkncpkc_`jc qf_jc j_wcp rm clqspc k_vgksk u_rcp a_nrspc. W_rcp
gq amjjcarcb dpmk rfc Fpclaf bp_glq _lb nskncb rm _ jglcb nmlb. . Tfc mncp_rgml md rfc glrcpacnr
rpclafcq, _q ucjj _q rfc kmlgrmpgle md epmslbu_rcp `w kmlgrmpgle ucjjq _q ucjj _q glqncargml _lb
kmlgrmpgle rm clqspgle rf_r _lw nmjjsr_lr qmspacq npcqclr gl epmslb u_rcp rf_r pc-qspd_acq tg_
qccnq a_l `c rp_acb qm rf_r amppcargtc _argmlq a_l `c slbcpr_icl. Wgrf rfc mncp_rgml md glrcpacnr
rpclafcq _lb u_rcp cvrp_argml ucjjq, amlrglscb mncp_rgml md rfc _qf bgqnmq_j nmlbq qfmsjb f_tc
jgrrjc nmrclrg_j rm amlr_kgl_rc u_rcp os_jgrw gl Cf_am W_qf.

Tfc Eamjmega_j Rgqi Aqqcqqkclrq (ERA) amlbsarcb slbcp rfc EIS amsjb lmr psjc msr pgqiq rm
djwa_rafcp (_lb asaimm) gl rfc S_l Js_l Rgtcp B_qgl, bsc rm rfcgp cvnmqspc rm He _lb Sc.
Tfcpcdmpc, rfc cddcarq md rfc cddjsclr bgqaf_pecq jgicjw f_tc _l _btcpqc cddcar ml rfc jgqrcb qncagcq
`w glapc_qgle rfc He _lb Sc gl rfc `mbw `spbclq md djwa_rafcp (_lb asaimm) gl rfc _argml _pc_.

Effects of FCPP Atmospheric Emissions, Deposition, and Bioaccumulation 

Effects of Hg of Se deposition on Flycatcher and Cuckoo in the Deposition Area 

AECOM (2013) npcn_pcb _l camjmega_j pgqi _qqcqqkclr (ERA) rm qsnnmpr rfc EIS _lb OSMRE�q
BA. A amlacnrs_j qgrc kmbcj u_q bctcjmncb rm bcqapg`c rfc cvnmqspc n_rfu_wq jgligle He (_lb
Sc _lb mrfcp nmjjsr_lr) pcjc_qcq rm rfc cltgpmlkclr _lb rfcl rm camjmega_j pcacnrmpq qsaf _q
dcbcp_jjw jgqrcb `gpbq (Fgespc 21). Tfc ERA dmasqcb ml S_l Js_l Rgtcp f_`gr_r dpmk rfc
Dcnmqgrgml Apc_ bmulqrpc_k glrm rfc S_l Js_l Rgtcp _pk md L_ic Pmucjj. Tfc ERA u_q
glrclbcb rm ct_js_rc rfc pgqiq nmqcb `w cvnmqspc md dcbcp_jjw jgqrcb `gpbq rm nmjjsr_lrq _qqmag_rcb
ugrf rfc cltgpmlkclr_j `_qcjglc, asksj_rgtc cddcarq _lb rfc dsrspc FCPP qr_ai ckgqqgmlq dpmk
2016 rm 2041 (AECOMM 2013). Fcbcp_jjw jgqrcb `gpb cvnmqspcq ucpc ct_js_rcb sqgle _
rp_bgrgml_j b_gjw bmqc _nnpm_af ufcpc bmqc u_q cvnpcqqcb gl slgrq md ke/ie ncp b_w (ke/ie-b_w)
md rfc nmjjsr_lrq glecqrcb. Tmvgagrw pcdcpclac t_jscq (TRVq) ucpc bctcjmncb, gl slgrq md ke/ie-
b_w, ufgaf _pc bmqcq `cjmu ufgaf _btcpqc camjmega_j cddcarq _pc lmr cvncarcb. Tfc pgqiq ucpc
af_p_arcpgxcb gl rcpkq md _ f_x_pb osmrgclr (HQ) ufcpc t_jscq epc_rcp rf_l 1 glbga_rc _ nmrclrg_j
dmp _btcpqc camjmega_j cddcarq rm glbgtgbs_j `gpbq. H_x_pb osmrgclrq dmp pgn_pg_l `gpbq gl rfc S_l
Js_l Rgtcp glajsbgle djwa_rafcpq (_lb asaimmq) ucpc jcqq rf_l 6.7 dmp McHe _lb jcqq rf_l 5.9 dmp
qcjclgsk glbga_rgle rfc nmrclrg_j dmp _btcpqc cddcarq rm dcbcp_jjw jgqrcb `gpbq (AECOMM 2013).

H_`gr_r kmbcjgle `w AECOM (2013b, 2014) gbclrgdgcb _nnpmvgk_rcjw 6,726 _apcq md nmrclrg_jjw
qsgr_`jc qmsrfucqr ugjjmu djwa_rafcp f_`gr_r ugrfgl rfc Dcnmqgrgml Apc_. Tfc p_rgm md djwa_rafcp
lcqrgle f_`gr_r (632 _apcq; BOR 2012) rm djwa_rafcp apgrga_j f_`gr_r gl rfc Mgbbjc Rgm Gp_lbc
(47,844 _apcq) u_q (632/47844=) 0.013. Id uc _qqskc _ qgkgj_p p_rgm md djwa_rafcp lcqrgle
f_`gr_r rm qsgr_`jc djwa_rafcp f_`gr_r ugrfgl rfc Dcnmqgrgml Apc_, uc cqrgk_rc rf_r _q k_lw _q
(6726 _apcq v 0.013=) 87.4 _apcq md lcqrgle f_`gr_r amsjb maasp ugrfgl _lw wc_p. Il _ pcamtcpcb
djwa_rafcp nmnsj_rgml, rfc _tcp_ec qsgr_`jc lcqrgle f_`gr_r qgxc gq 5.4 _apcq (USFWS 2013). Tfc
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rmr_j k_vgksk lsk`cp md lcqrgle djwa_rafcpq rf_r amsjb maasnw rfc Dcnmqgrgml Apc_ gl _lw wc_p
umsjb `c (87.4 _apcq/5.4 _apcq =) 16 lcqrgle n_gpq. Hmuctcp, lmr _jj djwa_rafcp f_`gr_rq gl rfc
Dcnmqgrgml Apc_ _pc asppclrjw qsgr_`jc lcqrgle f_`gr_r lmp umsjb rfcw `c cvncarcb rm pck_gl
qsgr_`jc lcqrgle f_`gr_rq mtcp rgkc.

He gq _l cltgpmlkclr_j amlr_kgl_lr rf_r a_l _jqm f_tc _btcpqc cddcarq ml pgn_pg_l ugjbjgdc
(Safcsf_kkcp cr _j. 2012; Wclrx cr _j. 2014). Fmp pgn_pg_l `gpbq qsaf _q djwa_rafcpq _lb
asaimmq, He gq _aasksj_rcb tg_ glecqrgml md _cpg_j glqcarq ckcpegle dpmk `clrfga jgdc qr_ecq gl
_os_rga cltgpmlkclrq amlr_glgle He mp dpmk _qqmag_rcb npcb_rmpw qngbcpq (Cpgqrmj cr _j. 2008;
Ebkmlbq cr _j. 2012; Etcpq cr _j. 2012; Bsaij_lb-Ngaiq cr _j. 2014; G_ll cr _j. 2014). Dgcr_pw
rmr_j He amlaclrp_rgmlq _qqmag_rcb ugrf _btcpqc cddcarq rm `gpbq _pc eclcp_jjw epc_rcp rf_l 0.1
ke/ie WW (DOI 1998). Olac glecqrcb, McHe p_ngbjw kmtcq glrm rfc `gpb�q aclrp_j lcptmsq
qwqrck, pcqsjrgle gl `cf_tgmp_j _lb lcspmkmrmp bgqmpbcpq (T_l cr _j. 2009; Safcsf_kkcp cr _j.
2007, 2012). Tfc bctcjmngle aclrp_j lcptmsq qwqrck gl _tg_l ck`pwmq gq cqncag_jjw qclqgrgtc rm
rfgq cddcar, _lb ncpk_lclr `p_gl jcqgmlq _lb qngl_j ampb bceclcp_rgml _pc amkkml (DOI 1998,
Ymsle 1998; Bpw_l cr _j. 2003; Safcsf_kkcp cr _j. 2007; Hcglx cr _j. 2009). Tfcpcdmpc,
_btcpqc cddcarq _pc bcqapg`cb dmp rfc ceeq, ck`pwmq, lcqrjgleq _lb/mp djcbejgleq _qqmag_rcb ugrf
cjct_rcb He `spbclq gl rfc dck_jc n_pclr _lb bsc rm dmp_egle.

He amlaclrp_rgmlq gl gltcprc`p_rcq dpmk rfc S_l Js_l Rgtcp B_qgl _pc eclcp_jjw (0.03 rm 0.04
ke/ie WW) jcqq rf_l rfgq rfpcqfmjb amlaclrp_rgml (AECOM 2013). Nm kmbcjgle md He gl
gltcprc`p_rcq mtcp rgkc u_q amlbsarcb. Wc cvncarcb rf_r lm kmpc rf_l mlc rfgpb md gltcprc`p_rc
He amlaclrp_rgmlq umsjb `c epc_rcp rf_l rfc 0.1 ke/ie WW rfpcqfmjb. Tfcpcdmpc, uc _nnjgcb
rfc _tcp_ec _lls_j djwa_rafcp-lcqrgle p_rc dpmk 20 wc_pq md qsptcw pcqsjrq gl rfc S_l Js_l Rgtcp
B_qgl rm cqrgk_rc rfc jgicjgfmmb rf_r qsgr_`jc lcqrgle f_`gr_r ugrfgl rfc Dcnmqgrgml Apc_ umsjb `c
maasngcb `w lcqrgle djwa_rafcpq (16 lcqrgle n_gpq v 1.25 ncpaclr djwa_rafcp lcqrgle p_rc ncp wc_p =
0.2) rm `c 20 ncpaclr npm`_`gjgrw bspgle _lw mlc wc_p.

Il _ pcamtcpcb djwa_rafcp nmnsj_rgml, rfc _tcp_ec qsgr_`jc lcqrgle f_`gr_r qgxc gq 5.4 _apcq
(USFWS 2013). Abbgrgml_jjw, _q k_lw _q 25 rcppgrmpgcq, mp _r kmqr 25 lcqrgle n_gpq umsjb maasp
ugrfgl rfc S_l Js_l M_l_eckclr Ulgr. Tfcpcdmpc, gl _ pcamtcpcb nmnsj_rgml, uc umsjb cvncar
_q k_lw 25 lcqrgle n_gpq _r 0.2 ncp wc_p dmp _ bsp_rgml md mtcp 50 wc_pq mp 250 n_gpq rm dmpk
rcppgrmpgcq md lcqr ugrfgl rfc clrgpc S_l Js_l M_l_eckclr Ulgr _lb _nnpmvgk_rcjw mlc-rfgpb md
rfck (82) kgefr `c _r pgqi md He rmvgagrw, ugrf rfc k_hmpgrw md rfcqc maasppgle `cwmlb 2050
ufcpc rfcpc gq epc_rcp slacpr_glrw. Tfcpc _pc lm PCEq glajsbgle He mp u_rcp md qsddgagclr os_jgrw
dmp cgrfcp djwa_rafcp apgrga_j f_`gr_r mp dmp asaimm npmnmqcb apgrga_j f_`gr_r _lb rfcpcdmpc, lmlc gq
_ddcarcb.

Tfcpcdmpc, rfc npmnmqcb _argml ugjj f_tc _btcpqc cddcarq ml lcqrgle djwa_rafcpq (glajsbgle rfcgp
ceeq, ck`pwmq, lcqrjgle, _lb/mp djcbejgleq) rfpmsef He _lb Sc bcnmqgrgml, rp_lqnmpr, _lb
`gm_aasksj_rgml rm jctcjq _qqmag_rcb ugrf bcj_wcb mp gkn_gpcb bctcjmnkclr, _lb/mp kmpr_jgrw.
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YELLOW-BILLED CUCKOO

Effects of Noise and Vibration  

Oncp_rgmlq md N_t_hm Mglc _lb Fmsp Cmplcpq Pmucp Pj_lr ugjj eclcp_rc lmgqc _lb tg`p_rgml _lb
rfc cddcarq md lmgqc rm ugjbjgdc ucpc bcqapg`cb gl rfc EIS (OSMRE 2014 PFEIS, n_ecq 4.14-1 rm
4.14-28). Nmgqc jctcjq _qqmag_rcb ugrf rfc npmnmqcb _argml glajsbcb _l _tcp_ec md 54 bBjco _lb
k_vgksk md 78 bBjk_v kc_qspcb _r rfc qmsrfcpl nmprgml md Mmpe_l L_ic (EIS, n_ec 4.14-13)
(rfc lmgqc kmlgrmpgle qr_rgmlq ajmqcqr rm rfc S_l Js_l Rgtcp. Nmgqc jctcjq _r rfc nskn fmsqc mp _r
APS Wcgp _jmle rfc S_l Js_l Rgtcp ucpc lmr pcnmprcb). Dspgle N_t_hm Mglc Oncp_rgmlq,
glajsbgle f_`gr_r pckmt_j _argtgrgcq p_lec dpmk _l _tcp_ec md 82 bBjco _lb k_vgksk md 110
bBjk_v (EIS< n_ec 4.14-19). Bj_qrgle _argtgrgcq a_l p_lec dpmk _l _tcp_ec md 94 bBjk_v rm 113
bBjk_v (EIS< n_ecq 4.14-11 rm 4.14-19) ugrf _ k_vgksk epmslb-`mplc tg`p_rgml md 0.18 glafcq
ncp qcamlb). Nmgqc jctcjq _qqmag_rcb ugrf rp_lqkgqqgml jglcq p_lecb dpmk _l _tcp_ec md 40 rm 60
bBjco _lb sn rm 65 bB bspgle k_glrcl_lac _argtgrgcq (EIS n_ec 4.14-13).

Sgkgj_pjw, rfc cddcar md lmgqc ml _tg_l ugjbjgdc _pc _jqm fgefjw t_pgcb _lb gq bcnclbclr ml lmgqc
glrclqgrw, dpcosclaw, bsp_rgml md cvnmqspc _lb rfc qclqgrgtgrw md rfc qncagcq _ddcarcb (USBOR
2008). B_qcb ml pctgcuq `w Gmsbgc _lb Jmlcq (2004) _lb Dmmjgle _lb Pmnncp (2007), uc
qspkgqc rf_r fc_pgle glhspw rm `gpbq a_l maasp _r lmgqc jctcjq > 125 bB, ugrf pcamtcp_`jc glhspw
maasppgle _r > 93 bB, _lb rfc k_qigle md qmle _lb `cf_tgmp_j af_lecq _qqmag_rcb ugrf
amlrglsmsq lmgqc qmspacq umsjb maasp _`mtc _k`gclr lmgqc jctcjq (rf_r gq, >50 rm 60 bB).
Ycjjmu-`gjjcb asaimmq _nnc_p rm `c kmpc qclqgrgtc rm lmgqc rf_l djwa_rafcpq _lb rclb rm _`_lbml
f_`gr_rq _r qmslb jctcjq > 55 bB ufcl cvnmqcb rm rp_ddga lmgqc mtcp 10 ucciq (Gmmbugl _lb
Sfpgtcp 2011). Ak`gclr lmgqc lc_p rfc S_l Js_l Rgtcp (_lb lc_p mrfcp pgn_pg_l _pc_q lc_p
ncpcllg_j qspd_ac u_rcp `mbgcq gl rfc _argml _pc_) k_w f_tc af_p_arcpgqrga lmgqc qgkgj_p rm rf_r
kc_qspcb gl lc_p`w sl_ddcarcb _pc_q ugrf _k`gclr lmgqc jctcjq pcnmprcb gl rfc EIS (EIS n_ec
4.14-8; _tcp_ec 35 bB, _lb k_vgksk nc_i lmgqc u_q 55 bB).

Nmgqc jctcjq _qqmag_rcb ugrf rfc npmnmqcb _argml glajsbcb _l _tcp_ec md 54 bBjco _lb k_vgksk
md 78 bBjk_v kc_qspcb _r rfc qmsrfcpl nmprgml md Mmpe_l L_ic (EIS, n_ec 4.14-13). Uqgle rfc
3.5-kgjc bgqr_lac rm rfc S_l Js_l Rgtcp, uc cvncar lmgqc jctcjq rfcpc umsjb _tcp_ec _`msr 41 bB
_lb k_vgksk lmgqc jctcjq umsjb `c _`msr 65 bB. Wfcl nc_i lmgqc jctcjq maasp, uc umsjb
cvncar rf_r rfc asaimm umsjb cvncpgclac kglmp `cf_tgmp_j af_lecq qsaf _q _ qr_prjc pcqnmlqc, `sr
umsjb lmr f_tc _btcpqcjw cddcarq `ca_sqc nc_i lmgqc umsjb `c jmu _lb rfc _tcp_ec lmgqc jctcjq
cvncarcb (41 bB) _pc `cjmu jctcjq md amlacpl (50 rm 60 bB) lc_p rfc S_l Js_l Rgtcp.

Effects of Stormwater Runoff, Point Source, and Other USEPA Authorized Discharges 

Tfcpc gq glqsddgagclr gldmpk_rgml rm cqrgk_rc lcqrgle f_`gr_r mp nmrclrg_j lcqrgle p_rcq md asaimmq
ugrfgl rfc S_l Js_l Rgtcp B_qgl _r rfgq rgkc. Tfcpcdmpc, rfc _l_jwqgq dmp rfc djwa_rafcp qcptcb _q
_ npmvw dmp rfc asaimm He _lb Sc cddcarq _l_jwqgq, cqrgk_rgml md nmrclrg_j f_`gr_r, _lb cqrgk_rgml
md glagbclr_j r_ic. Csaimm qsptcwq ugjj `c pcosgpcb ugrfgl rfc q_kc mp qgkgj_p pgn_pg_l f_`gr_rq
ugrfgl rfc Dcnmqgrgml Apc_ _q _pc amlbsarcb dmp djwa_rafcpq.

Effects of FCPP Atmospheric Emissions, Deposition, and Bioaccumulation 

Effects of Hg of Se deposition on Flycatcher and Cuckoo in the Deposition Area 
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Tfcpc gq glqsddgagclr gldmpk_rgml rm cqrgk_rc lcqrgle f_`gr_r mp nmrclrg_j lcqrgle p_rcq md asaimmq
ugrfgl rfc S_l Js_l Rgtcp B_qgl _r rfgq rgkc. Tfcpcdmpc, rfc _l_jwqgq dmp rfc djwa_rafcp qcptcb _q
_ npmvw dmp rfc asaimm He _lb Sc cddcarq _l_jwqgq, cqrgk_rgml md nmrclrg_j f_`gr_r, _lb cqrgk_rgml
md glagbclr_j r_ic. Csaimm qsptcwq ugjj `c pcosgpcb ugrfgl rfc q_kc mp qgkgj_p pgn_pg_l f_`gr_rq
ugrfgl rfc Dcnmqgrgml Apc_ _q _pc amlbsarcb dmp djwa_rafcpq.
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Agency Decision-Making.  Do Not Release without Authorization. 

CUMULATIVE EFFECTS

Csksj_rgtc cddcarq glajsbc rfc cddcarq md dsrspc Sr_rc, rpg`_j, jma_j, mp npgt_rc _argmlq ml
clb_lecpcb mp rfpc_rclcb qncagcq mp apgrga_j f_`gr_r rf_r _pc pc_qml_`jw acpr_gl rm maasp gl rfc
dmpcqcc_`jc dsrspc gl rfc _argml _pc_ amlqgbcpcb gl rfgq BO. Fsrspc Fcbcp_j _argmlq rf_r _pc
slpcj_rcb rm rfc npmnmqcb _argml _pc lmr amlqgbcpcb gl rfgq qcargml `ca_sqc rfcw pcosgpc qcn_p_rc
amlqsjr_rgml nspqs_lr rm qcargml 7 md rfc ESA. Csksj_rgtc cddcarq _l_jwqgq _q qr_rcb fcpc _nnjgcq
rm qcargml 7 md rfc ESA _lb qfmsjb lmr `c amldsqcb ugrf rfc `pm_bcp sqc md rfgq rcpk gl rfc
N_rgml_j Eltgpmlkclr_j Pmjgaw Aar mp mrfcp cltgpmlkclr_j j_uq.

COLORADO PIKEMINNOW AND RAZORBACK SUCKER AND CRITICAL HABITAT

Coalbed methane development 

Tfc S_l Js_l `_qgl gl qmsrfucqrcpl Cmjmp_bm _lb lmprfucqrcpl Ncu Mcvgam gq pgaf gl am_j`cb
kcrf_lc, _lb bctcjmnkclr md rfgq pcqmspac f_q glapc_qcb p_ngbjw gl rfc j_qr rcl wc_pq. Tfcpc _pc
asppclrjw kmpc rf_l 3,000 am_j`cb kcrf_lc ucjjq gl rfc S_l Js_l `_qgl gl rfc Fpsgrj_lb Cm_j
Fmpk_rgml. Hgqrmpga_jjw, mlc ucjj ncp 320 _apcq u_q _jjmucb gl rfgq _pc_; fmuctcp, rfc Cmjmp_bm
Ogj _lb G_q Cmkkgqqgml _nnpmtcb _l glapc_qc md rfc ucjj qn_agle rm mlc ucjj ncp 160 _apcq.
Pmrclrg_jjw kmpc rf_l 700 _bbgrgml_j ucjjq k_w `c bpgjjcb _lb _nnpmvgk_rcjw 250 md rfcqc amsjb
maasp ml npgt_rc mp Sr_rc j_lb. Cm_j`cb kcrf_lc bctcjmnkclr pcosgpcq rfc cvrp_argml md
epmslbu_rcp rm glbsac e_q djmu. Ir u_q cqrgk_rcb rf_r rfc ucjjq umsjb `c bpgjjcb `w 2013, `sr
`ca_sqc md qjmu epmslbu_rcp kmtckclr u_rcp bcnjcrgml cddcarq umsjb lmr `c glasppcb slrgj _r
jc_qr 2025.

A qrsbw u_q glgrg_rcb gl 1998 rm bcrcpkglc rfc cddcarq md epmslbu_rcp cvrp_argml dpmk rfc
Fpsgrj_lb Fmpk_rgml. Tfc qrsbw gq a_jjcb rfc 3M Ppmhcar (k_nngle, kmbcjgle, _lb kmlgrmpgle)
_lb u_q `cgle amlbsarcb `w rfc Cmjmp_bm Ogj _lb G_q Cmlqcpt_rgml Cmkkgqqgml gl ammncp_rgml
ugrf rfc Smsrfcpl Urc Ilbg_l Tpg`c, BLM, rfc Fmpcqr Scptgac, _lb rfc glbsqrpw. Tfc k_nngle
_lb kmbcjgle qrsbgcq ucpc amknjcrcb gl 2000. A dmjjmu-sn npmhcar u_q dslbcb `w rfc Gpmslb
W_rcp Ppmrcargml Rcqc_paf Fmslb_rgml (GWPRF).

Tfc Fpsgrj_lb Fmpk_rgml _lb rfc slbcpjwgle Pgarspcb Cjgddq S_lbqrmlc ucpc qfmul rm `c _l
_osgdcp qwqrck. Il eclcp_j rcpkq, rfc epmslbu_rcp npmbsacb dpmk lc_p-msrapmn am_j`cb kcrf_lc
ucjjq gq pcaclr pcaf_pec u_rcp rf_r umsjb, slbcp npcbctcjmnkclr amlbgrgmlq, bgqaf_pec rm rfc
Algk_q, Pglc, Fjmpgb_ _lb Pgcbp_ Rgtcpq. Tfcqc pgtcpq npmtgbc djmu rm rfc S_l Js_l Rgtcp.
Cm_j`cb kcrf_lc ucjjq maasp ml Fcbcp_j, Sr_rc, Tpg`_j _lb npgt_rc j_lbq. Fsrspc qcargml 7
amlqsjr_rgmlq _pc lmr cvncarcb dmp am_j`cb kcrf_lc bctcjmnkclr ml npgt_rc mp Sr_rc j_lbq;
rfcpcdmpc, rfcqc u_rcp bcnjcrgmlq _pc amlqgbcpcb _ asksj_rgtc cddcar rf_r gq pc_qml_`jw acpr_gl rm
maasp ugrfgl rfc _argml _pc_.

Tfc GWPRF sqcb _ epmslbu_rcp kmbcj _lb _ pcqcptmgp kmbcj rm bcrcpkglc u_rcp `sbecrq _lb
bcnjcrgmlq _qqmag_rcb ugrf am_j`cb kcrf_lc bctcjmnkclr. Tfpcc _pc_q _pmslb rfc Algk_q, Pglc,
_lb Fjmpgb_ Rgtcpq ucpc kmbcjcb sqgle rfpcc-bgkclqgml_j ksjrg-j_wcp kmbcjq rm _aamslr dmp
_osgdcp-pgtcp glrcp_argmlq _lb rfc cddcarq md am_j`cb kcrf_lc bctcjmnkclr. B_qcjglc amlbgrgmlq
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ucpc qgksj_rcb ugrf _ qglejc-nf_qc epmslb u_rcp djmu kmbcj (MODFLOW), _lb npcbgargtc pslq
ucpc k_bc sqgle rum-nf_qc djmu kmbcjq (EXODUS _lb COALGAS). Tfc npcbgargtc kmbcj psl
pcqsjrq _pc qskk_pgxcb gl T_`jc 11.

T_`jc 10. Sspd_ac W_rcp Dcnjcrgmlq: Mmbcj Sskk_pgcq

Rgtcp
Ppc-CBM
Dgqaf_pec
(AFY)

Csppclr
Dcnjcrgml (AFY)

M_vgksk
Dcnjcrgml (AFY)

Yc_p ufcl M_v
Dcnjcrgmlq Bcegl

Algk_q 66 41 66 2045
Pglc 61 31 61 2025
Fjmpgb_ 17.5 2 12.5 2050
Pgcbp_* 60 0 60 **
Tmr_j 204.5 74 199.5

*Pgcbp_ Rgtcp bcnjcrgmlq _pc cqrgk_rcb `_qcb ml bgqaf_pecq qgksj_rcb dpmk rfc 3M Ppmhcar _lb rfc
bcnjcrgmlq kmbcjcb gl rfc GWPRF _r mrfcp pgtcpq.
**M_vgksk bcnjcrgmlq _r rfc Pgcbp_ Rgtcp ugjj bcnclb ml rfc p_rc md am_j`cb kcrf_lc bctcjmnkclr gl
rfc lmprfc_qrcpl nmprgml md rfc S_l Js_l `_qgl.

Tfc kmbcj pcqsjrq qfmu rf_r npgmp rm am_j`cb kcrf_lc bctcjmnkclr, rfc Fpsgrj_lb Fmpk_rgml
bgqaf_pecb _nnpmvgk_rcjw 205 AFY rm rfc S_l Js_l Rgtcp. Mmbcjgle qfmuq _nnpmvgk_rcjw 74
AFY gq asppclrjw `cgle bcnjcrcb ugrf cvgqrgle ucjjq _lb npcbgarq rfc k_vgksk bcnjcrgmlq rm `c
_nnpmvgk_rcjw 200 AFY.

Tfc RgtcpW_pc Mmbcj, ufgaf gq sqcb rm ct_js_rc fwbpmjmega amlbgrgmlq gl rfc S_l Js_l Rgtcp
_lb grq rpg`sr_pgcq, pcosgpcq _ bcdglcb npmhcar rm bcrcpkglc npmhcar amkn_rg`gjgrw ugrf rfc S_l Js_l
Rgtcp Fjmu Rcamkkclb_rgmlq (Hmjbcl 2000). Bca_sqc dsrspc am_j`cb kcrf_lc bctcjmnkclr ml
Sr_rc _lb npgt_rc j_lb gq lmr _ bcdglcb npmhcar _lb rfc bcnjcrgmlq _qqmag_rcb ugrf gr _pc pcj_rgtcjw
qk_jj _lb lmr qncagdga_jjw os_lrgdgcb, rfc RgtcpW_pc Mmbcj gq lmr _l _nnpmnpg_rc rmmj rm _qqcqq
rfcqc cddcarq.

Other depletions and diversions from the San Juan River basin  

Wc `cjgctc kmqr md rfcqc bcnjcrgmlq, glajsbgle rfc FCPP bgtcpqgmlq rm Mmpe_l L_ic, _pc
_aamslrcb dmp gl rfc cltgpmlkclr_j `_qcjglc bcnjcrgmlq .. Ippge_rgml bgrafcq _lb a_l_jq `cjmu
N_t_hm D_k amsjb clrp_gl Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp, glajsbgle Cgrgxclq,
H_kkmlb, Fpsgrj_lb, S_l Js_l Gclcp_rgle Sr_rgml, Jcucrr Dgraf, _lb Hme`_ai. Ilapc_qcb sp`_l
_lb qs`sp`_l sqc md u_rcp, glajsbgle kslgagn_j _lb npgt_rc sqcq, ugjj glapc_qc bck_lbq dmp
u_rcp. Fsprfcp sqc md qspd_ac u_rcp dpmk rfc S_l Js_l Rgtcp ugjj pcbsac pgtcp djmu _lb bcapc_qc
_t_gj_`jc f_`gr_r dmp rfc p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu. Lgtcqrmai ep_xgle k_w
_btcpqcjw gkn_ar p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu `w pckmt_j md u_rcp dmp bpgligle
_lb rfc pcbsargml gl qmgj u_rcp fmjbgle a_n_agrw gl rfc djmmbnj_gl, _lb pcqsjrgle pcbsargml gl `_qc
djmuq.

Ilapc_qcq gl bctcjmnkclr _lb sp`_lgx_rgml gl rfc fgqrmpga djmmbnj_gl pcqsjr gl pcbsacb nc_i djmuq
`ca_sqc md rfc djmmbgle rfpc_r. Dctcjmnkclr gl rfc djmmbnj_gl k_icq gr kmpc bgddgasjr rm
rp_lqnmpr j_pec os_lrgrgcq md u_rcp rf_r umsjb mtcp`_li _lb apc_rc jmu tcjmagrw f_`gr_rq rf_r rfc
p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu lccb dmp rfcgp t_pgmsq jgdc fgqrmpw qr_ecq.
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NON-NATIVE FISH SPECIES IN LAKE POWELL

Tfc npcqclac md qrpgncb `_qq, u_jjcwc _lb af_llcj a_rdgqf gl L_ic Pmucjj amlqrgrsrcq _ dsrspc
rfpc_r rm Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp gl rfc S_l Js_l Rgtcp. Wfcl rfc u_rcp
cjct_rgml md L_ic Pmucjj gq fgef clmsef rm glslb_rc _ `_ppgcp apc_rcb `w _ u_rcpd_jj, qrpgncb `_qq,
u_jjcwc, af_llcj a_rdgqf, _lb mrfcp lml-l_rgtc dgqf qncagcq a_l clrcp rfc S_l Js_l Rgtcp.

Increased boating, fishing, ORV use, and camping in the San Juan River basin is expected to 
increase as the human population increases. 

Pmrclrg_j gkn_arq glajsbc _lejgle npcqqspc, lml-nmglr qmspac nmjjsrgml, glapc_qcb dgpc rfpc_r, rfc
glrpmbsargml md _bbgrgml_j lml-l_rgtc qncagcq, _lb rfc nmrclrg_j dmp f_p_qqkclr md l_rgtc dgqfcq.

CUMULATIVE EFFECTS TO FLYCATCHER AND CUCKOO IN THE ACTION AREA

Csksj_rgtc cddcarq rm rfc djwa_rafcp umsjb pcqsjr dpmk fsk_l _argtgrgcq, ugjbdgpc, _lb ejm`_j
u_pkgle.

Increases in development and urbanization 

Ilapc_qcq gl bctcjmnkclr _lb sp`_lgx_rgml gl rfc fgqrmpga djmmbnj_gl umsjb _ddcar rfc djwa_rafcp
`w pcbsagle nc_i djmuq `ca_sqc md rfc djmmbgle rfpc_r. Dctcjmnkclr gl rfc djmmbnj_gl k_icq gr
kmpc bgddgasjr, gd lmr gknmqqg`jc, rm rp_lqnmpr j_pec os_lrgrgcq md u_rcp rf_r ugjj mtcp`_li _lb
apc_rc jmu tcjmagrw f_`gr_rq _lb amlrpg`src rm rfc pgn_pg_l qsaacqqgml_j npmacqqcq rf_r apc_rc
f_`gr_r dmp djwa_rafcpq.

Increased urban use of water 

Ilapc_qcb sp`_l sqc md u_rcp, glajsbgle kslgagn_j _lb npgt_rc sqcq, umsjb _ddcar rfc djwa_rafcp
`w pcbsagle pgtcp djmu _lb bcapc_qgle _t_gj_`jc f_`gr_r dmp rfc djwa_rafcp.

Water contamination 

Cmlr_kgl_rgml md rfc u_rcp dpmk qmspacq qsaf _q qcu_ec rpc_rkclr nj_lrq, pslmdd dpmk qk_jj
dccb jmrq _lb b_gpgcq, _lb pcqgbclrg_j, glbsqrpg_j, _lb amkkcpag_j bctcjmnkclr amsjb _btcpqcjw
_ddcar rfc djwa_rafcp. A bcapc_qc gl u_rcp os_jgrw _lb ep_bs_j af_lecq gl djmmbnj_gl tcecr_rgml
amsjb _btcpqcjw _ddcar rfc djwa_rafcp, grq npcw `_qc _lb grq f_`gr_r.

Other human activities 

Hsk_l _argtgrgcq k_w _btcpqcjw gkn_ar rfc djwa_rafcp `w bcapc_qgle rfc _kmslr _lb qsgr_`gjgrw
md f_`gr_r. Tfcqc _argtgrgcq glajsbc bcu_rcpgle rfc pgtcp dmp gppge_rgml, glapc_qgle u_rcp nmjjsrgml
dpmk lml-nmglr qmspacq; f_`gr_r bgqrsp`_lac dpmk pcapc_rgml_j sqc, qs`sp`_l bctcjmnkclr, _lb
pckmt_j md j_pec ummbw bc`pgq.
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Wildfire 

Wgjbdgpcq _lb ugjbdgpc qsnnpcqqgml gl pgn_pg_l _pc_q k_w f_tc _l _btcpqc cddcar ml djwa_rafcpq.
Wgjbdgpcq _pc _ d_gpjw amkkml maasppclac gl pgn_pg_l _pc_q. Tfc qnpc_b md rfc fgefjw dj_kk_`jc
q_jracb_p _lb bpwgle md pgtcp _pc_q bsc rm pgtcp djmu pcesj_rgml, u_rcp bgtcpqgml, jmucpgle md
epmslbu_rcp r_`jcq, _lb mrfcp j_lb np_argacq _pc j_pecjw pcqnmlqg`jc dmp rfc glapc_qc gl dscj
jm_bgle _jmle pgn_pg_l _pc_q. Wgjbdgpcq f_tc rfc nmrclrg_j rm bcqrpmw djwa_rafcp f_`gr_r.

Non-native vegetation removal 

Tfc pckmt_j md lml-l_rgtc tcecr_rgml, qsaf _q q_jracb_p _lb Rsqqg_l mjgtc, a_l _btcpqcjw _ddcar
rfc _kmslr md _t_gj_`jc djwa_rafcp f_`gr_r gl rfc qfmpr rcpk. Il _pc_q ufcpc lml-l_rgtc rpccq _pc
pckmtcb _lb pcnj_acb ugrf l_rgtc tcecr_rgml _q n_pr md _ pcqrmp_rgml npmhcar, f_`gr_r k_w `c
apc_rcb. Wfcpc nfpc_rmnfwrc pckmt_j gq lmr dmjjmucb `w pcqrmp_rgml, f_`gr_r dmp rfc djwa_rafcp gq
jmqr.

Climate change 

Tfc cddcar ajgk_rc af_lec k_w f_tc ml rfc djwa_rafcp gq qrgjj slnpcbgar_`jc. Hmuctcp, kc_l
_lls_j rckncp_rspc gl Apgxml_ glapc_qcb `w mlc bcepcc ncp bca_bc `cegllgle gl 1970 _lb 0.6
bcepccq ncp bca_bc gl Ncu Mcvgam (Lcl_pr 2005). Il `mrf Ncu Mcvgam _lb Apgxml_ rfc
u_pkgle gq epc_rcqr gl rfc qnpgle (Lcl_pr 2005). Hgefcp rckncp_rspcq jc_b rm fgefcp ct_nmp_rgml
p_rcq ufgaf k_w pcbsac rfc _kmslr md pslmdd, epmslbu_rcp pcaf_pec, _lb j_rcp_j cvrclr md pgtcpq
qsaf _q rfc Rgm Gp_lbc. Ilapc_qcb rckncp_rspcq k_w _jqm glapc_qc rfc cvrclr md _pc_ gldjsclacb
`w bpmsefr (Lcl_pr 2003).

Tfc Scptgac _lrgagn_rcq rf_r rfcqc amlbgrgmlq _lb rwncq md _argtgrgcq ugjj amlrglsc rm rfpc_rcl rfc
qsptgt_j _lb pcamtcpw md rfc djwa_rafcp `w pcbsagle rfc os_lrgrw _lb os_jgrw md f_`gr_r rfpmsef
rfc amlrgls_rgml _lb cvn_lqgml md f_`gr_r bcep_bgle _argmlq. Fsrspc pcqrmp_rgml _argtgrgcq _jmle
rfc S_l Js_l Rgtcp f_tc rfc nmrclrg_j rm glapc_qc djwa_rafcp f_`gr_r, _lb rfc cddcarq bcqapg`cb
_`mtc k_w jgkgr f_`gr_r cvn_lqgml.

CONCLUSION

Tfc SJRRIP u_q apc_rcb rm mddqcr hcmn_pbw pcqsjrgle dpmk fwbpmjmega kmbgdga_rgmlq rm rfc S_l
Js_l Rgtcp B_qgl _qqmag_rcb ugrf rfc Algk_q L_Pj_r_ npmhcar. Tfc SJRRIP npmtgbcq _ qsgrc md
pcamtcpw _argmlq rm clqspc pcamtcpw md rfc clb_lecpcb dgqf gl rfc S_l Js_l Rgtcp B_qgl. Tfcqc
pcamtcpw _argmlq glajsbc _bbpcqqgle f_`gr_r jmqq, nmnsj_rgml _sekclr_rgml, lmll_rgtc dgqf
pckmt_j, _lb nmnsj_rgml kmlgrmpgle. Mgjjcp (2014) qseecqrcb rf_r rfc Cmjmp_bm ngickgllmu
umsjb jgicjw `c cvrgpn_rcb ugrfmsr rfc kc_qspcq npmtgbcb rfpmsef rfc SJRRIP, cqncag_jjw
_sekclr_rgml. Tfc fgqrmpga _lb mlemgle pcamtcpw `clcdgrq npmtgbcb `w rfc _argmlq r_icl `w rfc
SJRRIP, njsq rfc Cmlqcpt_rgml Mc_qspcq npmtgbcb `w rfc _argml _eclagcq _lb FCPP _lb NMEP
npmnmlclrq _q n_pr md rfc npmnmqcb _argml qs`hcar rm rfgq amlqsjr_rgml apc_rc _ n_ai_ec md
asksj_rgtc `clcdgag_j _argmlq rf_r mddqcr rfc _btcpqc cddcarq ufgaf umsjb mrfcpugqc maasp _q _
pcqsjr md rfc npmnmqcb _argml ufcl amlqgbcpcb gl pcj_rgml rm rfc cltgpmlkclr_j `_qcjglc, _lb
asksj_rgtc cddcarq. Tfc Scptgac f_q rfc _srfmpgrw _lb bgqapcrgml rm tgcu rfc `_j_lac md rfc cddcarq
md rfc _argml, ufcl _bbcb rm cltgpmlkclr_j `_qcjglc, _jmle ugrf asksj_rgtc cddcarq, _lb
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amlajsbc ufcrfcp rfc Cmlqcpt_rgml Mc_qspcq, _lb rfc fgqrmpga _lb dsrspc pcamtcpw `clcdgrq
npmtgbcb `w rfc SJRRIP, _pc _bcos_rc rm mddqcr rfc k_elgrsbc _lb bsp_rgml md rfc cddcarq md rfc
npmnmqcb _argml _lb npmtgbc qsddgagclr acpr_glrw dmp rfc amlrglscb cvgqrclac _lb pcamtcpw md rfc
Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp. Abbgrgml_jjw, rfcpc gq _ epc_rcp p_lec md slacpr_glrw
_qqmag_rcb ugrf He bcnmqgrgml gl dsrspc wc_pq (EPRI 2014). Tfc asksj_rgtc He bcnmqgrgml rm rfc
S_l Js_l Rgtcp B_qgl, _qqmag_rcb ugrf jctcjq md _btcpqc kmbgdga_rgml md apgrga_j f_`gr_r, umsjb
lmr `c cvncarcb rm maasp slrgj 2046, ucjj n_qr rfc bsp_rgml md rfc npmnmqcb _argml _lb rfc
pc_qml_`jw dmpcqcc_`jc dsrspc, gl _bbgrgml rfmqc dsrspc amlbgrgmlq _pc qs`hcar rm epc_r slacpr_glrw
_qqmag_rcb ugrf jctcj md He ckgqqgmlq msrqgbc USA.

Colorado Pikeminnow and Razorback Sucker 

Adrcp pctgcugle rfc asppclr qr_rsq md `mrf clb_lecpcb dgqf, rfc cltgpmlkclr_j `_qcjglc dmp rfc
_argml _pc_, rfc cddcarq md rfc npmnmqcb _argml ufgaf glajsbcq rfc Cmlqcpt_rgml Mc_qspcq, _lb rfc
asksj_rgtc cddcarq, gr gq msp `gmjmega_j mnglgml rf_r gknjckclr_rgml md rfc FCPP _lb NMEP, _q
npmnmqcb, gq lmr jgicjw rm hcmn_pbgxc rfc amlrglscb cvgqrclac md rfc Cmjmp_bm ngickgllmu _lb rfc
p_xmp`_ai qsaicp.

Mcpaspw gl rfc cltgpmlkclr _aasksj_rcq gl u_rcpamspqcq rfpmsef ckgqqgmlq, bcnmqgrgml, _lb
pslmdd glrm rfc u_rcp`mbw. Fgqf _pc cvnmqcb rm kcpaspw rfpmsef bgcr; kcpaspw gl rfc u_rcp
amjskl _aasksj_rcq sn rfc dmmb af_gl _lb npgk_pgjw _ddcarq rmn npcb_rmpq, qsaf _q rfc Cmjmp_bm
ngickgllmu. Mcpaspw gq _ nmrclr lcspmrmvgl rf_r _ddcarq rfc pcnpmbsargtc fc_jrf md dgqf rfpmsef
_ddcargle rfc nmprgmlq md rfc `p_gl rf_r pcesj_rc rfc npmbsargml _lb rgkgle md qcv qrcpmgbq;
rfcpcdmpc, gr npgk_pgjw gkn_arq dcaslbgrw p_rfcp rf_l bgpcarjw igjjgle glbgtgbs_jq cvnmqcb rm gr.
Olac glecqrcb _lb _`qmp`cb glrm rfc `jmmb, rfcpc gq lm ilmul u_w dmp _l mpe_lgqk rm cvapcrc gr.
A rfpcqfmjb dmp _btcpqc cddcarq f_q `ccl qfmul rm `c 0.2 ke/ie WW gl _ lsk`cp md qncagcq md
dgqf; gl rfc _`qclac md b_r_ qncagdga rm rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp, uc
cknjmw rfgq rfpcqfmjb. Cmjmp_bm ngickgllmu gq rfc rmn npcb_rmpw md rfc S_l Js_l Rgtcp rf_r
_aasksj_rcq kcpaspw mtcp rfcgp jmle jgdc qn_l. Cfpmlga cvnmqspc rm kcpaspw gq rfmsefr rm
amknpmkgqc qsptgt_j p_rcq _lb jmle-rcpk pcnpmbsargtc msrnsrq md rfgq jmle-jgtcb mpe_lgqk, rfsq
glbsagle nmnsj_rgml bcajglc gl amk`gl_rgml ugrf mrfcp nfwqga_j _lb `gmjmega_j rfpc_r d_armpq.
Uqgle rfc pcqsjrq md t_pgmsq nmnsj_rgml kmbcjgle (EPRI 2014, BO _l_jwqgq), uc npmhcarcb
bckmep_nfga bcajglc gl pcqnmlqc rm _l glapc_qc gl He amlaclrp_rgmlq gl Cmjmp_bm ngickgllmu
ufmjc `mbw `spbcl. Tfgq bcajglc gl nmnsj_rgml epmurf p_rc umsjb `c cv_acp`_rcb `w mrfcp
_lrfpmnmeclga ncprsp`_rgmlq, qsaf _q lmll_rgtc qncagcq glt_qgml, fwbpmjmega _jrcp_rgmlq, u_rcp
ugrfbp_u_j, _lb mrfcp kmpr_jgrw d_armpq gl rfc S_l Js_l Rgtcp B_qgl.

Tfc FCPP amlrpg`srgmlq rm rmr_j He bcnmqgrgml lc_p rfc d_agjgrw p_lecb dpmk 2 ncpaclr rm _
k_vgksk md 28 ncpaclr qmsrfc_qr md rfc FCPP. Otcp rfc pck_glbcp md rfc S_l Js_l Rgtcp B_qgl,
FCPP amlrpg`srgmlq _pc jcqq rf_l 2 ncpaclr. Il amlrp_qr, `_qcjglc amlrpg`srgmlq md He ckgqqgmlq
dpmk qmspacq msrqgbc rfc Ulgrcb Sr_rcq rm He bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl p_lec dpmk
70 ncpaclr rm 98 ncpaclr. He ckgqqgmlq dpmk Cfgl_ amlrpg`src dpmk 13 rm 16 ncpaclr rm He
bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl gl rfc nmqr-2016 `_qcjglc (g.c., rfc `_qcjglc 2050 qacl_pgm
ugrf _ kcbgsk cqrgk_rc md Cfgl_ He ckgqqgmlq).
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Bw amkn_pgqml, rfc pckmt_j md FCPP f_b _ ajc_p `sr jcqqcp cddcar, pcbsagle He bcnmqgrgml `w
0.68 ncpaclr `cdmpc 2014 _lb _`msr 0.35 ncpaclr _drcp 2016 (_drcp 3 slgrq _pc qfsr bmul, ugrf 2
slgrq pck_glgle _argtc _lb ckgrrgle _nnpmvgk_rcjw 102 j`q He/wc_p).

Il mpbcp rm cqrgk_rc rfc cddcarq _qqmag_rcb ugrf rfc npmnmqcb _argml, uc bcrcpkglcb rf_r rfc p_rgm
md He _aasksj_rgml gl ufmjc `mbw Cmjmp_bm ngickgllmu _qqmag_rcb ugrf rfc npmnmqcb _argml
u_q 0.3 ncpaclr dpmk Sacl_pgm APS- 1 (npmnmqcb _argml) _q amkn_pcb rm Sacl_pgm APS-2 (FCPP
lctcp cvgqrcb). Sgkgj_pjw, EPRI (2014) _jqm cqrgk_rcb rf_r rfc npmnmqcb _argml u_q _qqmag_rcb
ugrf 0.35 ncpaclr md rfc `_qcjglc He bcnmqgrgml gl rfc S_l Js_l Rgtcp B_qgl. Tfcpcdmpc, rm
cqrgk_rc rfc cddcarq md rfc npmnmqcb _argml, _jj He cddcarq _qqmag_rcb ugrf rfc cltgpmlkclr_j
`_qcjglc ucpc ksjrgnjgcb `w 0.3 ncpaclr; _drcpu_pbq rfc cltgpmlkclr_j `_qcjglc u_q pcbsacb rfgq
q_kc _kmslr.

Tfc S_l Js_l Rgtcp B_qgl gq mlc md mljw rfpcc qs``_qglq glf_`grcb `w rfc Cmjmp_bm ngickgllmu.
Il rfc Rcamtcpw Gm_jq dmp rfc Cmjmp_bm Pgickgllmu gl rfc S_l Js_l Rgtcp Rcamtcpw Apc_
(USWFS 2002_), apgrcpg_ dmp bmuljgqrgle _lb bcjgqrgle rfc qncagcq _pc gbclrgdgcb. Il mpbcp rm
bmuljgqr rfc qncagcq, rfc S_l Js_l Rgtcp nmnsj_rgml md Cmjmp_bm ngickgllmu ksqr pc_af _r jc_qr
1,000 Aec 5 (mp epc_rcp) dgqf. Ggtcl rfc `_qcjglc jctcjq md He _lb Sc gl rfc qwqrck _q ucjj _q rfc
_kmslrq _bbcb rm rfc qwqrck bsc rm rfc npmnmqcb _argml, ufcl _bbcb rm rfc cltgpmlkclr_j
`_qcjglc _lb asksj_rgtc cddcarq, 6 rm 11 ncpaclr md _bsjrq ugjj cvncpgclac pcnpmbsargtc glhspw,
_lb 26 rm 60 ncpaclr ugjj cvncpgclac `cf_tgmp_j glhspw gl rfc dmpcqcc_`jc dsrspc. Od rfmqc rf_r
qsaacqqdsjjw pcnpmbsac, _q k_lw _q 6 rm 11 ncpaclr md ceeq _lb 7 rm 13 ncpaclr md Aec 0 j_pt_c
umsjb bgc bsc rm He `spbclq. Aq k_lw _q 1.7 rm 3.0 ncpaclr qs`_bsjrq _lb 1.7 rm 9.1 ncpaclr md
_bsjrq (qskkcb _apmqq _ec aj_qqcq) amsjb _jqm bgc bsc rm _jj He `spbcl. Abbgrgml_jjw, 13 ncpaclr
md ceeq _lb mt_pgcq md Cmjmp_bm ngickgllmu umsjb ncpgqf, d_gj rm f_raf, mp npmbsac bcdmpkcb
ck`pwmq bsc rm rfcgp Sc `spbcl. Tfmqc j_pt_c rf_r qsptgtc umsjb _jqm cvncpgclac sn 7 rm 9
ncpaclr jmqq md Aec 0 j_pt_c bsc rm bgcr_pw qcjclgsk rmvgagrw. Tfcqc d_armpq, amk`glcb ugrf rfc 7
rm 15 ncpaclr jmqq bsc rm clrp_glkclr, _lb rfc glbcrcpkgl_rc jmqqcq bsc rm lce_rgtc lmll_rgtc
qncagcq glrcp_argmlq, jmqq md f_`gr_r, _jrcp_rgml md fwbpmjmew, _lb u_rcp ugrfbp_u_j dpmk rfc
npmnmqcb _argml, rfc cltgpmlkclr_j `_qcjglc, _lb asksj_rgtc cddcarq bcapc_qc rfcgp nmnsj_rgml
tg_`gjgrw.

Tfcqc lsk`cpq qncagdga_jjw cvnpcqq rfc msramkc md rfc rmr_j _aasksj_rgml md He gl rfc qwqrck
dpmk _jj qmspacq. Hmuctcp, gl _ Pmnsj_rgml Vg_`gjgrw Al_jwqgq (PVA) (Mgjjcp 2014) rfc pcqsjrq
qfmucb rf_r `ca_sqc md rfc _argmlq r_icl `w rfc SJRRIP rfc nmnsj_rgml md Cmjmp_bm ngickgllmu
u_q qr_`jc rm glapc_qgle. Tm rfc cvrclr _lw _bbgrgml_j He gq amlrpg`srcb `w rfc npmnmqcb _argml,
rfmqc amlrpg`srgmlq pcnpcqclr _ tcpw qk_jj npmnmprgml md He bcnmqgrgml gl rfc Aargml Apc_ mtcp_jj
_lb _lw glapc_qcq gl He bcnmqgrgml _pc bsc, lmr rm rfc npmnmqcb _argml, `sr _rrpg`sr_`jc rm ejm`_j
qmspacq. Tfc glrcpnj_w md rfc bcep_bcb `_qcjglc _lb rfc amlrpg`srgml md ejm`_j qmspacq rm He
bcnmqgrgml apc_rcq qgelgdga_lr slacpr_glrw ugrf pce_pb rm He bcnmqgrgml gl rfc `_qgl. Hmuctcp, rm
rfc cvrclr _ bcep_bcb `_qcjglc cvgqrq, rfc npmnmqcb _argml bmcq lmr amlrpg`src rm rfc bccnclgle md
qsaf bcep_b_rgml, _lb rfc qgelgdga_lr Cmlqcpt_rgml Mc_qspcq npmnmqcb ugjj amlrpg`src rm rfc
pcamtcpw md rfc clb_lecpcb dgqf gl rfc `_qgl.

Il rfc Rcamtcpw Gm_jq dmp rfc R_xmp`_ai Ssaicp (USFWS 2002`) dmp rfc S_l Js_l Rgtcp
Rcamtcpw Apc_, rfc S_l Js_l Rgtcp qwqrck gq mlc md rum rf_r ksqr qfmu qr_`jc mp glapc_qgle
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rpclbq gl mpbcp rm _afgctc bmuljgqrgle mp bcjgqrgle. Ggtcl rfc `_qcjglc jctcjq md He _lb Sc gl rfc
qwqrck _q ucjj _q rfc _kmslrq _bbcb rm rfc qwqrck bsc rm npmnmqcb _argml, ufcl _bbcb rm rfc
cltgpmlkclr_j `_qcjglc _lb asksj_rgtc cddcarq, 0.9 rm 1.8 ncpaclr md _bsjrq ugjj cvncpgclac
pcnpmbsargtc glhspw, _lb 1.0 rm 18 ncpaclr ugjj cvncpgclac `cf_tgmp_j glhspw gl rfc dmpcqcc_`jc
dsrspc. Od rfmqc rf_r qsaacqqdsjjw pcnpmbsac, _q k_lw _q 0.04 rm 0.08 ncpaclr md ceeq _lb 0.9 rm
1.9 ncpaclr md Aec 0 j_pt_c umsjb bgc bsc rm He `spbclq. Aq k_lw _q 1.0 ncpaclr qs`_bsjrq _lb
1.8 ncpaclr md _bsjrq (qskkcb _apmqq _ec aj_qqcq) amsjb _jqm bgc bsc rm He `spbcl. Abbgrgml_jjw,
16 ncpaclr ceeq _lb mt_pgcq md p_xmp`_ai qsaicp umsjb ncpgqf, d_gj rm f_raf, mp npmbsac bcdmpkcb
ck`pwmq bsc rm rfcgp Sc `spbcl. Tfmqc j_pt_c rf_r qsptgtc umsjb _jqm cvncpgclac sn 16 ncpaclr
jmqq md Aec 0 j_pt_c bsc rm bgcr_pw qcjclgsk rmvgagrw. Ir qfmsjb `c lmrcb rf_r rfcqc lsk`cpq _pc _
pcqsjr md rmr_j bcnmqgrgml ugrfgl rfc S_l Js_l `_qgl _lb _pc lmr qncagdga_jjw _rrpg`sr_`jc rm rfc
Fmsp Cmplcpq npmhcar�q npmnmqcb _argml.

Tfc cltgpmlkclr_j `_qcjglc gq ajc_pjw bcep_bcb bsc rm fgqrmpga amlrpg`srgmlq md He rm rfc S_l
Js_l B_qgl. Fsrspc npmhcargmlq npcbgar _l glapc_qgle ejm`_j amlrpg`srgml md He rm rfc S_l Js_l
B_qgl. Hmuctcp rfc _argmlq md rfc SJRRIP _pc ajc_pjw mddqcrrgle rfmqc cddcarq _lb, gl amk`gl_rgml
ugrf rfc Cmlqcpt_rgml Mc_qspcq, ugjj amlrglsc rm bm qm. Tfc Cmlqcpt_rgml Mc_qspcq _bbpcqq _jj
md rfc mrfcp npmhcar qncagdga cddcarq. Aq _ ufmjc, uc dglb rf_r rfc npmnmqcb _argml gq lmr
_lrgagn_rcb rm _nnpcag_`jw pcbsac rfc jgicjgfmmb md `mrf rfc qsptgt_j _lb pcamtcpw md rfc qncagcq.
Il amlajsqgml, uc dglb rf_r npmnmqcb _argml ugjj lmr hcmn_pbgxc rfc amlrglscb cvgqrclac md rfc
Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp.

Colorado Pikeminnow and Razorback Sucker Critical Habitat 

Tfgq BO bmcq lmr pcjw ml rfc pcesj_rmpw bcdglgrgml md �bcqrpsargml mp _btcpqc kmbgdga_rgml� md
apgrga_j f_`gr_r (50 CFR 402.02); glqrc_b, uc f_tc pcjgcb snml rfc qr_rsrc _lb rfc Asesqr 6, 2004,
Nglrf Cgpasgr Cmspr md Annc_jq bcagqgml gl Ggddmpb Pglafmr T_qi Fmpac t. USDI Fgqf _lb
Wgjbjgdc Scptgac (CIV Nm. 03-35279) rm amknjcrc rfc dmjjmugle _l_jwqgq ugrf pcqncar rm apgrga_j
f_`gr_r. Tfgq amlqsjr_rgml _l_jwxcq rfc cddcarq md rfc _argml _lb grq pcj_rgmlqfgn rm rfc dslargml
_lb amlqcpt_rgml pmjc md p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu apgrga_j f_`gr_r rm bcrcpkglc
ufcrfcp rfc asppclr npmnmq_j bcqrpmwq mp _btcpqcjw kmbgdgcq apgrga_j f_`gr_r dmp rfcqc qncagcq.

Adrcp pctgcugle rfc asppclr qr_rsq md `mrf dgqf, rfc cltgpmlkclr_j `_qcjglc dmp rfc _argml _pc_, rfc
cddcarq md rfc npmnmqcb _argml, _lb rfc asksj_rgtc cddcarq, gr gq msp `gmjmega_j mnglgml rf_r
gknjckclr_rgml md rfc npmnmqcb _argml, _q npmnmqcb, gq lmr jgicjw rm _btcpqcjw kmbgdw apgrga_j
f_`gr_r dmp rfc Cmjmp_bm ngickgllmu. Wc pc_afcb rfgq amlajsqgml `_qcb ml rfc dmjjmugle
dglbgleq, rfc `_qgq dmp ufgaf gq npcqclrcb gl rfc npcacbgle Eltgpmlkclr_j B_qcjglc, Eddcarq md rfc
Aargml, _lb Csksj_rgtc Eddcarq qcargmlq md rfgq bmaskclr. B_qcb ml rfc PVA md Cmjmp_bm
ngickgllmu gl rfc S_l Js_l Rgtcp B_qgl (Mgjjcp 2014), rfcpc gq _ qgelgdga_lr bcajglc gl rfc
nmnsj_rgml _qqmag_rcb ugrf He amlaclrp_rgmlq gl ufmjc `mbw ngickgllmu mtcp 0.7 ke/ie WW gd
rfc _argmlq md rfc SJRRIP ucpc rm ac_qc. Hmuctcp, rfc Cmlqcpt_rgml Mc_qspcq ugjj amlrglsc rm
mddqcr _lw npmhcarcb bcajglc. Tfcqc He amlaclrp_rgmlq (rf_r gq, rfc _tcp_ec He gl rfc nmnsj_rgml)
_pc npmhcarcb rm maasp qmkcrgkc _drcp 2046, gd rfc p_rc md He bcnmqgrgml, rp_lqnmpr, _lb
`gm_aasksj_rgml gl rfcqc Cmjmp_bm ngickgllmu amlrglscq _q cvncarcb. Hmuctcp, rfc Scptgac�q
pcesj_rgml (USFWS 1986), mljw _jjmu asksj_rgtc _qqcqqkclr _l_jwqgq slrgj rfc clb md rfc npmhcar
ufgaf gq 2041. Tfcpcdmpc, Cpgrga_j H_`gr_r gq lmr _btcpqcjw kmbgdgcb `w rfgq npmhcar�q _argmlq.
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Abbgrgml_jjw, rfcpc gq _ pc_qml_`jc nmrclrg_j rf_r _ lmll_rgtc qncagcq amsjb `c pcjc_qcb glrm rfc
apgrga_j f_`gr_r md `mrf rfc Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp gl rfc S_l Js_l Rgtcp
B_qgl. Tfc camjmega_j b_k_ecq _lb glhspgcq rm rfcqc clb_lecpcb dgqfcq ucpc lmr a_jasj_`jc, `sr
umsjb `c cvrclqgtc _lb ncpqgqrclr. Hmuctcp, rfc Cmlqcpt_rgml Mc_qspcq glajsbc _argmlq rm
npctclr lmll_rgtc qncagcq pcjc_qc _lb rm dslb lmll_rgtc qncagcq pckmt_j. Tfcqc kc_qspcq ugjj
mddqcr lmll_rgtc qncagcq gkn_arq.

Tfc amlqcpt_rgml pmjc md Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp apgrga_j f_`gr_r gq rm
npmtgbc qn_ulgle _lb pc_pgle f_`gr_r amlbgrgmlq lcacqq_pw dmp qsaacqqdsj ngickgllmu _lb
qsaicp pcapsgrkclr _r jctcjq rf_r ugjj npmtgbc dmp rfc amlqcpt_rgml md rfc qncagcq. Annpmnpg_rc
u_rcp (PCE 1), nfwqga_j f_`gr_r (PCE 2), `gmjmega_j cltgpmlkclr (PCE 3) _pc cqqclrg_j dmp
qsaacqqdsj Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp qn_ulgle _lb qsptgt_j. P_qr _lb npcqclr
_argtgrgcq ugrfgl rfc S_l Js_l Rgtcp `_qgl f_tc bcep_bcb rfcqc f_`gr_r cjckclrq rm rfc cvrclr rf_r
rfcgp am-maasppclac _r rfc _nnpmnpg_rc nj_acq _lb rgkcq gq glqsddgagclr rm qsnnmpr qsaacqqdsj
Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp pcapsgrkclr _r jctcjq rf_r ugjj npmtgbc dmp rfc
qncagcq� amlqcpt_rgml. Wfgjc gknjckclr_rgml md rfc npmnmqcb _argml gq cvncarcb rm cv_acp`_rc
rfc tcpw jgkgrcb am-maasppclac md PCEq _r _nnpmnpg_rc nj_acq _lb rgkcq, rfc gknjckclr_rgml md
rfc Cmlqcpt_rgml Mc_qspcq ugjj mddqcr rf_r gkn_ar. Tfc glapc_qcb He bcnmqgrgml gl rfc `_qgl, rfc
amlr_kgl_rgml md rfc nfwqga_j npmncprgcq md rfc u_rcp, _lb rfc npcw md Cmjmp_bm ngickgllmu
amsjb jc_b rm _l gppctcpqg`jc jmqq md pcnpmbsargtc qsaacqq _lb _bsjr qsptgt_j lcacqq_pw rm qsqr_gl
rfc qncagcq `cwmlb rfc npmnmqcb _argml. Aq npctgmsqjw lmrcb, rfcqc cddcarq _pc _rrpg`sr_`jc rm rfc
bcep_bcb cltgpmlkclr_j `_qcjglc, rfc npmnmqcb _argml _lb dsrspc npcbgarcb glapc_qcb ejm`_j
amlrpg`srgmlq md He rm rfc `_qgl. Hmuctcp rfc _argmlq md rfc SJRRIP _pc ajc_pjw mddqcrrgle rfmqc
cddcarq _lb, gl amk`gl_rgml ugrf rfc Cmlqcpt_rgml Mc_qspcq, ugjj amlrglsc rm bm qm.

Tfcpcdmpc, rfc npmnmqcb _argml gq lmr _lrgagn_rcb rm _nnpcag_`jw pcbsac rfc jgicjgfmmb md `mrf rfc
qsptgt_j _lb pcamtcpw md rfc qncagcq, _lb uc dglb rf_r npmnmqcb _argml ugjj lmr _nnpcag_`jw
bgkglgqf rfc t_jsc md bcqgel_rcb apgrga_j f_`gr_r rm q_rgqdw rfc dslargml _lb amlqcpt_rgml pmjc md
apgrga_j f_`gr_r bspgle rfc rgkc dp_kc md rfc npmnmqcb _argml. Tfcpcdmpc, uc dglb rf_r rfc
npmnmqcb _argml ugjj lmr pcqsjr gl bcqrpsargml mp _btcpqc kmbgdga_rgml md bcqgel_rcb apgrga_j
f_`gr_r.

Southwestern Willow Flycatcher and Yellow-billed Cuckoo 

Adrcp pctgcugle rfc asppclr qr_rsq md rfc djwa_rafcp, rfc cltgpmlkclr_j `_qcjglc dmp rfc _argml
_pc_, rfc cddcarq md rfc npmnmqcb _argml, _lb rfc asksj_rgtc cddcarq, gr gq msp `gmjmega_j mnglgml
rf_r gknjckclr_rgml md rfc npmnmqcb _argml, gq lmr jgicjw rm hcmn_pbgxc rfc amlrglscb cvgqrclac md
rfc qmsrfucqrcpl ugjjmu djwa_rafcp. Fjwa_rafcpq _pc asppclrjw dmslb rm lcqr gl rfc S_l Js_l Rgtcp
B_qgl mljw p_pcjw _lb ctcl dcucp lcqrgle _rrcknrq f_tc maasppcb ugrfgl rfc Dcnmqgrgml Apc_.
Wfgjc qmkc jmqq md lcqrgle _rrcknrq, ceeq, mp wmsle k_w `c cvncarcb bsc maasp bsc rm rfc
npmnmqcb _argml _lb rfc cltgpmlkclr_j `_qcjglc, rfc pcamtcpw em_jq dmp rfc S_l Js_l
M_l_eckclr Ulgr a_l qrgjj `c kcr. Abbgrgml_jjw, npmnmqcb _argml ugjj lmr _ddcar apgrga_j f_`gr_r.

Adrcp pctgcugle rfc asppclr qr_rsq md rfc asaimm, rfc cltgpmlkclr_j `_qcjglc dmp rfc _argml _pc_,
rfc cddcarq md rfc npmnmqcb _argml, _lb rfc asksj_rgtc cddcarq, gr gq msp `gmjmega_j mnglgml rf_r
gknjckclr_rgml md rfc npmnmqcb _argml, gq lmr jgicjw rm hcmn_pbgxc rfc amlrglscb cvgqrclac md rfc
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wcjjmu-`gjjcb asaimm. Csaimmq f_tc `ccl dmslb rm lcqr gl rfc S_l Js_l Rgtcp B_qgl mljw
cvrpckcjw p_pcjw _lb lm lcqrgle _rrcknrq f_tc `ccl pcnmprcb rm maasp gl rfc Dcnmqgrgml Apc_.
Wfgjc qmkc dsrspc jmqq md lcqrgle _rrcknrq, ceeq, mp wmsle k_w `c cvncarcb rm maasp bsc rm rfc
npmnmqcb _argml, _lb rfc cltgpmlkclr_j `_qcjglc, amlrpg`srgmlq md pcamtcpw qsnnmpr `w f_`gr_r md
asaimm gl rfc S_l Js_l Rgtcp a_l qrgjj `c kcr. Abbgrgml_jjw, rfc npmnmqcb _argml gq lmr
_lrgagn_rcb rm _ddcar rfcgp apgrga_j f_`gr_r.

Wc dglb rf_r gknjckclr_rgml md rfc npmnmqcb _argml gq lmr jgicjw rm hcmn_pbgxc rfc amlrglscb
cvgqrclac md rfc qmsrfucqrcpl ugjjmu djwa_rafcp mp rfc wcjjmu-`gjjcb asaimm `ca_sqc gr gq lmr
cvncarcb rm pcqsjr gl fgef jctcjq md kmpr_jgrw gl rfc dsrspc. Nm lcqrgle djwa_rafcpq mp asaimmq _pc
ilmul rm glf_`gr rfc Dcnmqgrgml Apc_ _r rfgq rgkc, _lb rfc Ppmhcar npmnmqcq amlrglscb qsptcwq
ugrfgl rfc S_l Js_l Rgtcp `_qgl dmp djwa_rafcpq _lb asaimmq. Tfcpcdmpc, rfc Scptgac ugjj `c _`jc
rm kmlgrmp npcqclac md rfc qncagcq gl rfc _argml _pc_ _q f_`gr_r glapc_qcq.

Tfc pcesj_rgmlq (50 CFR 402.02) gknjckclrgle qcargml 7 md rfc ESA bcdglc pc_qml_`jc _lb
npsbclr kc_qspc (RPM) _q _jrcpl_rgtc kc_qspcq, gbclrgdgcb bspgle dmpk_j amlqsjr_rgml, rf_r: 1)
a_l `c gknjckclrcb gl _ k_llcp amlqgqrclr ugrf rfc glrclbcb nspnmqc md rfc _argml; 2) a_l `c
gknjckclrcb amlqgqrclr ugrf rfc qamnc md rfc _argml _eclaw�q jce_j _srfmpgrw _lb hspgqbgargml; 3)
_pc camlmkga_jjw _lb rcaflmjmega_jjw dc_qg`jc; _lb, 4) umsjb, rfc Scptgac `cjgctcq, _tmgb rfc
jgicjgfmmb md hcmn_pbgxgle rfc amlrglscb cvgqrclac md jgqrcb qncagcq mp pcqsjrgle gl rfc bcqrpsargml
mp _btcpqc kmbgdga_rgml md apgrga_j f_`gr_r.

Tfc Scptgac f_q bctcjmncb rfc dmjjmugle cjckclrq md _l RPM rm _argmlq npmnmqcb gl rfc
OSMRE (2014`,a,b) BA, _q _kclbcb (OSMRE 2015). Wfcpc rfc SJRRIP gq gknjckclrgle rfc
Cmlqcpt_rgml Mc_qspcq, rfcw qfmsjb `c gknjckclrcb sqgle _l _b_nrgtc k_l_eckclr _nnpm_af
ugrfgl qncagdga amlqrp_glrq. Tfc cjckclrq md rfc Cmlqcpt_rgml Mc_qspc _pc glampnmp_rcb glrm rfc
dmjjmugle RPMq _lb _pc `_qcb ml rfc `cqr qagclrgdga gldmpk_rgml _t_gj_`jc pce_pbgle uf_r gq
lcacqq_pw rm _tmgb _btcpqc rm Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, _lb _btcpqc kmbgdga_rgml
md Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp apgrga_j f_`gr_r. Ejckclrq 1 rfpmsef 3 md rfc
RPM ugjj `c kmlgrmpcb `w rfc Ncu Mcvgam Eamjmega_j Scptgacq Fgcjb Oddgac (NMESFO); _lb
Ejckclr 4 ugjj `c dslbcb `w rfc Ppmhcar Ppmnmlclrq _lb gknjckclrcb `w rfc S_l Js_l Rgtcp
Rcamtcpw Iknjckclr_rgml Ppmep_k (SJRRIP). Aq lcu gldmpk_rgml `camkcq _t_gj_`jc, rfc
RPMq k_w `c kmbgdgcb `w rfc Scptgac amlqgqrclr ugrf rfc lccb rm _tmgb _btcpqc cddcarq _lb
_btcpqc kmbgdga_rgml md apgrga_j f_`gr_r.

INCIDENTAL TAKE STATEMENT

Scargml 9 md rfc Aar _lb Fcbcp_j pcesj_rgml nspqs_lr rm qcargml 4(b) md rfc Aar npmfg`gr rfc r_ic
md clb_lecpcb _lb rfpc_rclcb qncagcq, pcqncargtcjw, ugrfmsr _ qncag_j cvcknrgml. T_ic gq bcdglcb
_q rm f_p_qq, f_pk, nspqsc, fslr, qfmmr, umslb, igjj, rp_n, a_nrspc mp amjjcar, mp rm _rrcknr rm
cle_ec gl _lw qsaf amlbsar. H_pk gq dsprfcp bcdglcb `w rfc Scptgac rm glajsbc qgelgdga_lr f_`gr_r
kmbgdga_rgml mp bcep_b_rgml rf_r pcqsjrq gl bc_rf mp glhspw rm jgqrcb qncagcq `w qgelgdga_lrjw
gkn_gpgle cqqclrg_j `cf_tgmp_j n_rrcplq glajsbgle `pccbgle, dccbgle, mp qfcjrcpgle. H_p_qq gq
bcdglcb `w rfc Scptgac _q glrclrgml_j mp lcejgeclr _argmlq rf_r apc_rc rfc jgicjgfmmb md glhspw rm
jgqrcb qncagcq rm qsaf _l cvrclr _q rm qgelgdga_lrjw bgqpsnr lmpk_j `cf_tgmp n_rrcplq ufgaf
glajsbc, `sr _pc lmr jgkgrcb rm `pccbgle, dccbgle mp qfcjrcpgle. Ilagbclr_j r_ic gq bcdglcb _q r_ic
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rf_r gq glagbclr_j rm, _lb lmr rfc nspnmqc md, rfc a_ppwgle msr md _l mrfcpugqc j_udsj _argtgrw.
Ulbcp rfc rcpkq md qcargml 7(`)(4) _lb qcargml 7(m)(2), r_ic rf_r gq glagbclr_j rm _lb lmr glrclbcb
_q n_pr md rfc _eclaw _argml gq lmr amlqgbcpcb rm `c npmfg`grcb r_igle slbcp rfc Aar npmtgbcb rf_r
qsaf r_ic gq gl amknjg_lac ugrf rfc rcpkq _lb amlbgrgmlq md _l glagbclr_j r_ic qr_rckclr.

Tfc Rc_qml_`jc _lb Ppsbclr Mc_qspcq bcqapg`cb `cjmu _pc lml-bgqapcrgml_pw _lb ksqr `c
slbcpr_icl `w OSMRE mp bcjce_rcb rm rfc mrfcp dcbcp_j _argml _eclagcq, qm rf_r rfcw `camkc
`glbgle amlbgrgmlq md _lw ep_lr mp ncpkgr gqqscb rm _lw _nnjga_lrq, _q _nnpmnpg_rc, dmp rfc
cvcknrgml gl qcargml 7(m)(2) rm _nnjw. OSMRE f_q _ amlrglsgle bsrw rm pcesj_rc rfc _argtgrw
amtcpcb `w rfgq glagbclr_j r_ic qr_rckclr. Id OSMRE (1) d_gjq rm _qqskc _lb gknjckclr rfc
rcpkq _lb amlbgrgmlq, mp (2) d_gjq rm pcosgpc _nnjga_lrq rm _bfcpc rm rfc rcpkq _lb amlbgrgmlq md
rfc glagbclr_j r_ic qr_rckclr rfpmsef cldmpac_`jc rcpkq rf_r _pc _bbcb rm rfc ncpkgr mp ep_lr
bmaskclr, rfc npmrcargtc amtcp_ec md qcargml 7(m)(2) k_w j_nqc. Il mpbcp rm kmlgrmp rfc gkn_ar
md glagbclr_j r_ic, OSMRE ksqr pcnmpr rfc npmepcqq md rfc _argml _lb grq gkn_ar ml rfc qncagcq rm
rfc Scptgac _q qncagdgcb gl rfc glagbclr_j r_ic qr_rckclr. [50 CFR |402.14(g)(3)\

Ppmnmqcb _argmlq ugjj pcqsjr gl rfc glapc_qcb jgicjgfmmb md lmgqc _lb bgqrsp`_lac, u_rcp
ugrfbp_u_j, cddjsclr bgqaf_pecq cgrfcp nspqs_lr rm NPDES ncpkgrq mp gl rfc sljgicjw ctclr md _qf
nmlb d_gjspc, clrp_glkclr, APS Wcgp mncp_rgmlq, lmll_rgtc qncagcq pcjc_qc, _lb rfc ckgqqgml,
qs`qcosclr bcnmqgrgml, _lb `gm_aasksj_rgml md He _lb Sc. Tfcqc amlbgrgmlq ugjj _btcpqcjw _ddcar
rfc Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp, djwa_rafcp, _lb asaimm _q bcqapg`cb `cjmu (T_`jc
12). Nmrc rf_r mljw _argtgrgcq rf_r _btcpqcjw _ddcar jgqrcb qncagcq _pc npmtgbcb gl T_`jc 12.
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T_`jc 11. Ilagbclr_j r_icq md clb_lecpcb dgqfcq _lb jgqrcb `gpbq _srfmpgxcb dmp rfc _argml
npmnmqcb ugrf gknjckclr_rgml md rfc Cmlqcpt_rgml Mc_qspcq _lb Rc_qml_`jc _lb Ppsbclr
Mc_qspcq, `w _argtgrw, qncagcq, qncagcq jgdc qr_ec, lsk`cp _srfmpgxcb, rgkc ncpgmb md ITS
cqrgk_rc, _lb glhspw rwnc.

(T_`jc 11)
Aargtgrw

Sncagcq Lgdc qr_ec Nsk`cp ITS
_srfmpgxcb

ITS Tgkc
Pcpgmb

Ilhspw Twnc

Dgqrsp`_lacq _r
rfc NMEP

djwa_rafcp Mgep_lrq 5 2016-2041 f_p_qq mp f_pk

W_rcp
ugrfbp_u_j

Cmjmp_bm
ngickgllmu

Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

W_rcp
ugrfbp_u_j

p_xmp`_ai
qsaicp

Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

cddjsclr
bgqaf_pecq

Cmjmp_bm
ngickgllmu

Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

cddjsclr
bgqaf_pecq

p_xmp`_ai
qsaicp

Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

cddjsclr
bgqaf_pecq

djwa_rafcp Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

cddjsclr
bgqaf_pecq

asaimm Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

clrp_glkclr mp
gkngleckclr

Cmjmp_bm
ngickgllmu

L_pt_c 2, sn rm 4
ncpaclr

_lls_jjw
2016-2041

f_pk, f_p_qq mp
igjj

clrp_glkclr mp
gkngleckclr

Cmjmp_bm
ngickgllmu

hstclgjcq &
qs`_bsjrq

jcqq rf_l mp
cos_j rm 3

_lls_jjw
2016-2041

f_pk, f_p_qq mp
igjj

clrp_glkclr mp
gkngleckclr

p_xmp`_ai
qsaicp

L_pt_c 1, sn rm 2
ncpaclr

_lls_jjw
2016-2041

f_pk, f_p_qq mp
igjj

clrp_glkclr mp
gkngleckclr

p_xmp`_ai
qsaicp

hstclgjcq &
qs`_bsjrq

jcqq rf_l mp
cos_j rm 10

_lls_jjw
2016-2041

f_pk, f_p_qq mp
igjj

APS Wcgp
mncp_rgmlq

Cmjmp_bm
ngickgllmu

Ajj glbcrcpkgl_rc 2016-2021 f_pk mp f_p_qq

APS Wcgp
mncp_rgmlq

p_xmp`_ai
qsaicp

Ajj glbcrcpkgl_rc 2016-2021 f_pk mp f_p_qq

lmll_rgtc
qncagcq pcjc_qc

Cmjmp_bm
ngickgllmu

Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

lmll_rgtc
qncagcq pcjc_qc

p_xmp`_ai
qsaicp

Ajj glbcrcpkgl_rc 2016-2041 f_pk, f_p_qq mp
igjj

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

cee, mt_pw,
ck`pwm, dpw

sn rm 250,340 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

Aec 0, j_pt_c sn rm 2,975 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

qs`_bsjr
(Aec 1 rm 6)

sn rm 1,118 2016-2074 f_p_qq mp f_pk

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

_bsjr (Aec 7
rm Aec10+)

sn rm 47 2016-2074 f_p_qq mp f_pk

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

_bsjr (Aec 7
rm Aec10+)

sn rm 7 2016-2074 pcnpmbsargtc
f_pk

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

qs`_bsjr
(Aec 1 rm 6)

sn rm 25 2016-2074 f_pk mp igjj
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(T_`jc 11)
Aargtgrw

Sncagcq Lgdc qr_ec Nsk`cp ITS
_srfmpgxcb

ITS Tgkc
Pcpgmb

Ilhspw Twnc

He ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

_bsjr (Aec 7
rm Aec10+)

sn rm 2 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

cee, mt_pw,
ck`pwm, dpw

sn rm 34,694 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

Aec 0, j_pt_c sn rm 552 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

qs`_bsjr
(Aec 1 rm 6)

sn rm 34 2016-2074 f_p_qq mp f_pk

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

_bsjr (Aec 7
rm Aec10+)

sn rm 12 2016-2074 f_p_qq mp f_pk

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

_bsjr (Aec 7
rm Aec10+)

sn rm 1 2016-2074 pcnpmbsargtc
f_pk

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

qs`_bsjr
(Aec 1 rm 6)

sn rm 1 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

_bsjr (Aec 7
rm Aec10+)

sn rm 4 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

djwa_rafcp ceeq rm
djcbejgleq

sn rm 12 2016-2074 f_pk mp igjj

He ckgqqgml &
bcnmqgrgml

asaimm ceeq rm
djcbejgleq

sn rm 12 2016-2074 f_pk mp igjj

Sc ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

cee, mt_pw,
ck`pwm, dpw

sn rm 25,503 2016-2074 f_pk mp igjj

Sc ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

Aec 0, j_pt_c sn rm 42 2016-2074 pcnpmbsargtc
f_pk

Sc ckgqqgml &
bcnmqgrgml

Cmjmp_bm
ngickgllmu

_bsjr (Aec 7
rm Aec10+)

sn rm 1 2016-2074 pcnpmbsargtc
f_pk

Sc ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

cee, mt_pw,
ck`pwm, dpw

sn rm 291,510 2016-2074 f_pk mp igjj

Sc ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

Aec 0, j_pt_c sn rm 301 2016-2074 pcnpmbsargtc
f_pk

Sc ckgqqgml &
bcnmqgrgml

p_xmp`_ai
qsaicp

_bsjr (Aec 7
rm Aec10+)

sn rm 6 2016-2074 pcnpmbsargtc
f_pk

Sc ckgqqgml &
bcnmqgrgml

djwa_rafcp ceeq rm
djcbejgleq

sn rm 12 2016-2074 f_pk mp igjj

Sc ckgqqgml &
bcnmqgrgml

asaimm ceeq rm
djcbejgleq

sn rm 12 2016-2074 f_pk mp igjj

Tfcpc _pc qctcp_j _argtgrgcq rf_r _pc _qqmag_rcb ugrf glbcrcpkgl_rc r_ic cqrgk_rcq. Tfgq gq cgrfcp
bsc rm rfc l_rspc md rfc _argtgrw, qsaf _q ugrf npmep_kk_rga amlqsjr_rgmlq ml cddjsclr bgqaf_pecq,
mp rfc l_rspc md rfc cddcarq, qsaf _q ugrf lmll_rgtc qncagcq pcjc_qc. NPDES ncpkgrq qs`hcar rm
rfgq amlqsjr_rgml ugjj `c qs`hcar rm rfc glbcrcpkgl_rc r_ic cqrgk_rc gl rfc r_`jc _`mtc. T_ic
cqrgk_rcq dmp _lw qs`qcosclr glbgtgbs_jjw gqqscb NPDES ncpkgrq ugjj `c cqrgk_rcb ml _ qgrc
qncagdga `_qgq sqgle esgbcjglcq bctcjmncb gl amlhslargml ugrf rfc Ppmhcar Ppmnmlclrq, rfc dcbcp_j
_eclagcq _lb rfc Scptgac.

T_ic cqrgk_rcq bsc rm `jmai_ec md dgqf n_qq_ec _lb kmbgdga_rgml md rfc bcnrf _lb tcjmagrw md
f_`gr_r _pc glbcrcpkgl_rc _r rfgq rgkc, `sr jgicjw umsjb lmr cvaccb sn rm 500 glbgtgbs_j Cmjmp_bm
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ngickgllmu mp p_xmp`_ai qsaicp gl _lw mlc wc_p. Tfc glagbclr_j r_ic cqrgk_rc gq _srfmpgxcb dmp
_ ncpgmb npgmp rm gknjckclr_rgml md dgqf n_qq_ec _r APS Wcgp, fmuctcp, rfc Ppmhcar Ppmnmlclrq
_pc lmr jc_b dmp rf_r _argml. Tfcpcdmpc, rfc Scptgac pcqcptcq grq _`gjgrw rm kmbgdw _lb _bhsqr rfc
glagbclr_j r_ic _qqmag_rcb ugrf _lw `jmai_ec md dgqf n_qq_ec _drcp 2021, gd dgqf n_qq_ec gq lmr
npmtgbcb `w rfc SJRRIP. T_ic cqrgk_rcq dmp rfc nmrclrg_j pcjc_qc md lmll_rgtc qncagcq dpmk
Mmpe_l L_ic ucpc glbcrcpkgl_rc _lb umsjb `c ncpqgqrclr. Hmuctcp, ugrf gknjckclr_rgml md rfc
RPMq, rfc cqrgk_rcb r_ic gq pcbsacb, `sr qrgjj glbcrcpkgl_rc. T_ic cqrgk_rcq dmp lmll_rgtc
qncagcq pcjc_qcq dpmk Mmpe_l L_ic rf_r _pc lmr lmtcj _pc qs`hcar rm rfc glbcrcpkgl_rc r_ic
cqrgk_rc gl rfc r_`jc _`mtc. Hmuctcp, rfc Scptgac lmrcq rf_r rfc bckmlqrp_rgtc glrpmbsargml md a 
single, lmtcj, lmll_rgtc qncagcq dpmk Mmpe_l L_ic rm rfc S_l Js_l Rgtcp rf_r maaspq rfpmsef rfc
Ppmhcar F_agjgrgcq _lb rf_r gq _btcpqc rm clb_lecpcb dgqfcq umsjb cvaccb rfc glagbclr_j r_ic dmp
rfgq _argtgrw.

Tfc Scptgac lmrcq rf_r rfgq pcnpcqclrq _ `cqr cqrgk_rc md rfc cvrclr md r_ic rf_r gq jgicjw bspgle rfc
npmnmqcb _argml _jmle ugrf gknjckclr_rgml md rfc RPMq. Il qctcp_j a_qcq, dmp _argmlq _qqmag_rcb
ugrf He mp Sc bcnmqgrgml, rfc glagbclr_j r_ic u_q cqrgk_rcb sqgle _ dgqf nmnsj_rgml kmbcjcb _r grq
pcamtcpw nmrclrg_j. Tfcpcdmpc, _ars_j cqrgk_rcq md glagbclr_j r_icq k_w `c jcqq rf_l rfmqc
_srfmpgxcb _`mtc. Ilagbclr_j r_icq _qqmag_rcb ugrf He _lb Sc bcnmqgrgml ugjj `c tcpgdgcb `w
kmlgrmpgle clb_lecpcb dgqfcq (mp qsgr_`jc qsppme_rcq) _lb amkn_pcb ugrf rfmqc cqrgk_rcb `w
EPRI (2014) mp rfc Scptgac. Sfmsjb rfc _tcp_ec He mp Sc `spbclq gl clb_lecpcb dgqf `c
qgelgdga_lrjw epc_rcp rf_l u_q cqrgk_rcb, rfcl _bbgrgml_j gldmpk_rgml amjjcargml k_w `c lcacqq_pw
rm tcpgdw rfcqc amlbgrgmlq, _lb gd _rrpg`sr_`jc rm rfc npmnmqcb _argml, pcglgr_rgml md ESA
amlqsjr_rgml k_w `c u_pp_lrcb. Tfsq, cqrgk_rcb glagbclr_j r_ic k_w `c kmbgdgcb dpmk rfc _`mtc
qfmsjb nmnsj_rgml kmlgrmpgle gldmpk_rgml mp mrfcp pcqc_paf glbga_rc qs`qr_lrg_j bctg_rgmlq dpmk
rfc cqrgk_rcb cvrclr md glagbclr_j r_ic, mp gd gr _jjmuq dmp _ a_jasj_rgml md rfc _kmslr md r_ic rf_r
ugjj maasp. Il rfgq a_qc dsprfcp amlqsjr_rgml k_w `c lcacqq_pw. Id _lw _ars_j glagbclr_j r_ic gq
dmslb rm kccr mp cvaccb rfc npcbgarcb glagbclr_j r_ic jctcjq, amlqsjr_rgml ksqr `c pcglgrg_rcb.
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REASONABLE AND PRUDENT MEASURES

Wfgjc rfc npmnmqcb Cmlqcpt_rgml Mc_qspcq _pc qs`qr_lrg_j gl fcjngle rm pcbsac gkn_arq rm jgqrcb
qncagcq _lb rfcgp apgrga_j f_`gr_rq, rfc Scptgac lmlcrfcjcqq `cjgctcq rf_r rfc dmjjmugle pc_qml_`jc
_lb npsbclr kc_qspcq (RPMq) _pc lcacqq_pw _lb _nnpmnpg_rc rm kglgkgxc gkn_arq md glagbclr_j
r_ic md rfc Cmjmp_bm ngickgllmuq, p_xmp`_ai qsaicpq, djwa_rafcpq, _lb asaimmq pcqsjrgle dpmk
rfc Ppmhcar:

1. RPM 1) Fcbcp_j _eclagcq qf_jj sqc _jj _t_gj_`jc _srfmpgrgcq _lb _eclaw bgqapcrgml
rm pcbsac _rkmqnfcpga He bcnmqgrgml (_lb Sc jm_bgle) gl rfc S_l Js_l Rgtcp B_qgl
rm _kcjgmp_rc _btcpqc cddcarq rm Cmjmp_bm ngickgllmu _lb _btcpqc cddcarq rm grq
apgrga_j f_`gr_r.

_. Aq rfc jc_b dcbcp_j _eclaw amlbsargle amlqsjr_rgml slbcp Scargml 7 md ESA
dmp FCPP/NMEP, _lb _argle slbcp rfc npmtgqgmlq md rfc Sspd_ac Mglgle
Cmlrpmj & Rcaj_k_rgml Aar, OSMRE ugjj ct_js_rc _lb amlqsjr ugrf rfc
Scptgac ml _jj bgqapcrgml_pw OSMRE ncpkgrrgle _argmlq ugrfgl OSMRE�q
_srfmpgrw rf_r f_tc rfc nmrclrg_j rm bcnmqgr kcpaspw (He) gl rfc S_l Js_l
Rgtcp. OSMRE ugjj amlbsar rfgq ct_js_rgml ctcpw rum wc_pq _lb amlqsjr ugrf
USFWS snml amknjcrgml md rfc ct_js_rgml. Il ct_js_rgle _lb amlqsjrgle ml
qsaf _argmlq, gd _btcpqc He cddcarq rm rfc Cmjmp_bm ngickgllmu, mp _btcpqc
kmbgdga_rgml md grq apgrga_j f_`gr_r bsc rm He bcnmqgrgml, _pc bcrcpkglcb jgicjw,
OSMRE ugjj glgrg_rc dmpk_j ESA amlqsjr_rgml rm pcbsac rfcqc jgicjw cddcarq;
_lb ugjj clqspc gknjckclr_rgml md _lw qs`qcosclrjw bctcjmncb kc_qspcq rm
mddqcr He cddcarq rm rfgq qncagcq.

`. Aq _ icw ammncp_rgle _eclaw ammpbgl_rgle ugrf OSMRE gl rfc ESA
amlqsjr_rgml npmacqq, BIA ugjj m`jge_rc dslbgle gl dgqa_j wc_p 2015 dmp rfc
nspnmqcq md _ R_xmp`_ai qsaicp Scjclgsk Eddcarq Srsbw. Tfgq qrsbw gq
cvncarcb rm _qqgqr ugrf aj_pgdwgle uf_r jctcj md qcjclgsk a_sqcq _btcpqc
gkn_arq rm p_xmp`_ai qsaicp gl rfc S_l Js_l B_qgl.

Rationale.  Because Colorado pikeminnow is a top predator, it has bioaccumulated high levels of 
Hg in its tissues that are known to be associated with reproductive injury, behavioral injury, and 
mortality (based on surrogate fish toxicity studies).  When the populations’ average Hg 
concentration in its whole body achieves 0.7 mg/kg WW, the breeding adult population will lose 
approximately 1 percent of its population every year, the majority of breeding adults will 
experience reproductive and behavioral injuries, and the recruitment of eggs and larvae to older 
life stages will be reduced by as much as 8 to 10 percent.  These injuries are multiplicative given 
the Colorado pikeminnow life history and therefore, there is an Hg-mediated demographic 
impact to the Colorado pikeminnow population that results in the loss of individuals, a reduction 
of reproductive success, an increased probability of population decline, an increased probability 
of extinction, and inability to achieve recovery in the San Juan River Basin without additional 
action taken by the federal agencies.   
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Water of sufficient quality is a necessary primary constituent element for all Colorado 
pikeminnow history stages as it reduces Hg in water, soils, and Hg bioaccumulation in the food 
web and provides for adequate food to maintain reduced body burdens of Hg in Colorado 
pikeminnow adults, subadults, larvae and eggs.  Elements 1a and 1b will provide the primary 
constituent elements needed to sustain the Colorado pikeminnow, which include water in 
sufficient quality as well as a cleaner food supply; prevent water quality degradation as a result 
of Hg deposition or Se loading to the San Juan River Basin and therefore benefit all life stages.  
Reducing the deposition of Hg, particularly ionic Hg, into the San Juan River Basin will improve 
the quality of soils, sediments, plants, invertebrates, and fish prey necessary for Colorado 
pikeminnow to provide for increased survival of breeding adults and recruitment.  The 
concentrations of Hg and Se in Colorado pikeminnow, or other appropriate surrogates, will be 
routinely monitored so that achievements in the reduction of Hg in their critical habitat, prey, or 
body burdens can be quantified and further evaluated.  Future mercury controls on mercury 
contributors to deposition in the San Juan River Basin are expected to have additional benefits 
and alleviate adverse modification of critical habitat. 

We recognize that Hg pollution is a global problem that requires global action because it moves 
with air and water, transcends political borders, and can be transported thousands of miles in 
the atmosphere.  Mercury pollution is more extensive than previously thought.  Past mercury 
controls have been successful.  In the United States, we are significantly reducing our use and 
emissions of mercury, but these efforts alone may not be sufficient to address the effects of 
mercury pollution in the San Juan River Basin.  The effects of probable long-term Hg deposition 
in the San Juan River Basin create significant challenges to management of Colorado 
pikeminnow and critical habitat.  Without creative, intensive, and focused management by the 
federal agencies on reducing Hg deposition, these impacts could contribute to the extinction of 
the Colorado pikeminnow and adverse modification of its critical habitat in the San Juan River 
Basin.   

While there is uncertainty about the Hg reductions necessary to reverse the trend of 
bioaccumulation in Colorado pikeminnow and critical habitat, there is a strong likelihood that 
federal action agencies have available authorities, discretion, and a duty to work towards the 
reduction of local, regional, national and international sources of Hg deposition to the San Juan 
River Basin and thereby improve the physical and biological factors of Colorado pikeminnow 
critical habitat The long-term goal for federal agencies would be to take action at the regional, 
national, or international level to identify exposed Colorado pikeminnow populations, minimize 
exposures, and appropriately reduce anthropogenic Hg emissions and deposition into the San 
Juan River Basin. 

The Service recognizes that the involved federal agencies (OSMRE, USEPA, BIA, BLM) each 
have different authorities and agency discretion that will be necessary to insure that any action it 
authorizes, funds, or carries out, is not likely to jeopardize the continued existence of Colorado 
pikeminnow or results in the destruction or adverse modification of critical habitat.  Therefore, 
the role of the lead federal agency, OSMRE, is to collect those periodic agency reviews and 
provide them as part of their report to the Service identifying which actions they or other federal 
agencies have taken to improve critical habitat.  No failure to report will be considered a trigger 
for reinitiation as it is a mandatory duty of federal agencies to insure that any action it 
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authorizes, funds, or carries out, is not likely to result in the destruction or adverse modification 
of critical habitat and their actions must be maintained until adverse modification of critical 
habitat is alleviated.  

2. RPM 2) Ppmhcar Ppmnmlclrq ugjj bctcjmn _lb gknjckclr _ Pskngle Pj_l rm pcbsac
rfc k_elgrsbc _lb rwncq md clrp_glkclr md Cmjmp_bm ngickgllmu _lb p_xmp`_ai
qsaicp. Tfc Pskngle Pj_l ugjj mnrgkgxc _tmgb_lac md clrp_glkclr md j_pt_c _lb
gkngleckclr md j_pecp dgqfcq rfpmsef kc_qspcq rf_r _pc bcckcb dc_qg`jc ugrfmsr
_jrcpgle rfc asppclr mncp_rgle amldgesp_rgml _r rfc pgtcp nskn qr_rgml.

_. Tfc Pskngle Pj_l kc_qspcq qf_jj `c bctcjmncb ugrf rfc mtcpqgefr md OSMRE
_lb rfc _nnpmt_j md rfc Scptgac.

`. Tfc dgl_j Pskngle Pj_l qf_jj `c gknjckclrcb ugrfgl 2 wc_pq md gqqs_lac md _
Rcampb md Dcagqgml.

Rationale.  As proposed, we estimate up to 340,200 larval Colorado pikeminnow or 
approximately 15 percent of the maximum estimated Colorado pikeminnow larval population 
and up to 426,975 razorback sucker larvae or 10 percent of the maximum razorback sucker 
larval population above APS Weir could be injured or entrained by the high velocities of water 
being pumped into and through the APS cooling water intakes for 25 years.  Additional injuries 
and mortalities to as many as 375 subadult Colorado pikeminnows and 725 subadult razorback 
suckers could also occur should these fishes approach the cooling water intakes and be unable 
to swim away or be impinged.   

Therefore, the Project Proponents shall develop a Pumping Plan that optimizes when cooling 
water pumps can be reasonably and prudently halted or reduced that are during times at which 
there is a seasonal abundance of either larval Colorado pikeminnow or larval razorback suckers 
drifting near the APS cooling water intakes.  The Pumping Plan shall also evaluate and 
implement management practices or options for finer screen mesh or other reasonable and 
prudent technological solutions that reduce the number of subadult endangered fishes that may 
be impinged or entrained at the APS cooling water intakes.  Similar pumping plans and water 
intake modifications have resulted in the reduction of endangered fish larvae and subadults 
elsewhere in the Upper Colorado River Basin.  We have confidence that development and 
implementation of a Pumping Plan for APS cooling water intakes will reduce the number and 
types endangered fish larval losses to between 2 to 5 percent.  Individual larvae and subadults 
that survive will contribute to population numbers, help alleviate adverse effects, and contribute 
towards self-sustaining populations of Colorado pikeminnow and razorback suckers in the San 
Juan River Basin.  Survivability of endangered larval fish will be investigated so that 
appropriate reduction of entrainment can be achieved.  
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3. RPM 3) Ppmhcar Ppmnmlclrq ugjj bctcjmn _lb gknjckclr _ Nml-l_rgtc Sncagcq
Eqa_nckclr Ppctclrgml Pj_l, ufgaf ugjj glajsbc rfc dmjjmugle kc_qspcq rm
kglgkgxc: (_) rfc pgqi md lml-l_rgtc qncagcq (nj_lrq, gltcprc`p_rcq, _lb dgqf)
rf_r glf_`gr Mmpe_l L_ic glt_bgle S_l Js_l Rgtcp; _lb (`) rfc glrpmbsargml md
_bbgrgml_j lmll_rgtc qncagcq glrm Mmpe_l L_ic.

_. Ppmhcar Ppmnmlclrq ugjj bctcjmn _lb bgqqckgl_rc ns`jga cbsa_rgml k_rcpg_jq
pce_pbgle rfc rfpc_r md lml-l_rgtc qncagcq r_pecrcb rm pcapc_rgml_j sqcpq md
Mmpe_l L_ic. Tfc k_rcpg_jq ugjj pcamkkclb np_argacq rm npctclr rfc
glrpmbsargml md lcu lmll_rgtc qncagcq rm Mmpe_l L_ic mp rfc rp_lqdcp md
cvgqrgle lmll_rgtc qncagcq dpmk Mmpe_l L_ic rm rfc S_l Js_l Rgtcp.

`. Ppmhcar Ppmnmlclrq ugjj glqr_jj _lb mncp_rc _ bctgac bcqgelcb rm npctclr rfc
rp_lqdcp md lmll_rgtc dgqf qncagcq dpmk Mmpe_l L_ic rm rfc S_l Js_l Rgtcp.

Rationale:  Colorado pikeminnow and razorback sucker are threatened with extinction 
due to the cumulative effects of environmental impacts that have resulted in habitat loss, 
proliferation of nonnative introduced fish, and other man-induced disturbances.  Because 
of the extreme and persistent threat posed by nonnative species, their eradication and 
management is the first priority in the endangered fish recovery plans (USFWS 2002a,b, 
2014).  Even nonnative species that already exist in the San Juan River pose a risk 
because they will likely displace, compete, or prey, or transmit diseases or parasites upon 
endangered fishes for many years after their potential release, thereby reducing the 
numbers, distribution, fitness, and population viability of endangered fishes in the San 
Juan River Basin.  Predation and competition, although considered normal components 
of this environment, are out of balance due to introduced nonnative fish species in many 
areas including the San Juan River.  

Mmpe_l L_ic npmtgbcq _ slgosc _os_rga f_`gr_r gl rfgq _pgb pcegml ugrf _ bgpcar fwbpmjmega_j
amllcargml rm rfc S_l Js_l Rgtcp. Tfc cltgpmlkclr_j (c.e., u_pk, bccn, ajc_p) _lb qmagcr_j
amlbgrgmlq (c.e., pcapc_rgml_j dgqfgle _lb `m_rgle) rfcpc f_tc pcqsjrcb gl lmtcj, lmll_rgtc qncagcq
qsaf _q rpmnga_j qsaicpdgqf _lb n_as rf_r glf_`gr Mmpe_l L_ic _lb rf_r f_tc lctcp `ccl pcnmprcb
_lwufcpc cjqc gl rfc S_l Js_l Rgtcp.

Ajjce_rgmlq _pc rf_r lmtcj, lmll_rgtc qncagcq qsaf _q egxx_pb qf_b dpmk Mmpe_l L_ic f_tc
cqa_ncb _lb amjmlgxcb rfc S_l Js_l Rgtcp _lb L_ic Pmucjj rm rfc bcrpgkclr md rfc dgqfcpgcq
rfcpc. E_qc md _aacqq, j_ai md amknpcfclqgtc ilmujcbec md lmll_rgtc qncagcq gl Mmpe_l L_ic
_lb j_ai md _nnpmnpg_rc amlr_glkclr cv_acp`_rcq rfc pgqiq md lmll_rgtc qncagcq cqa_nckclr _lb
rfcgp nmrclrg_j camjmega_j _lb qmagcr_j gkn_arq rm rfc S_l Js_l Rgtcp _lb cddcarq rm clb_lecpcb
dgqf, _lb rfcgp apgrga_j f_`gr_r. Aq Mmpe_l L_ic gq _l glbsqrpg_j u_rcp qsnnjw rf_r gq k_l_ecb `w
rfc N_t_hm N_rgml Dcn_prkclr md Fgqf _lb Wgjbjgdc _q _ pcapc_rgml_j dgqfcpw, APS gq clamsp_ecb
rm ammpbgl_rc ugrf rfgq _eclaw. Iknjckclr_rgml md _ Nmll_rgtc Sncagcq Eqa_nckclr Ppctclrgml
Pj_l (gl _bbgrgml rm dslbgle lmll_rgtc pckmt_j cddmprq, qcc `cjmu) ugjj pcbsac rfc lsk`cp md
lmll_rgtc dgqf gl _ n_prgasj_p _pc_, glajsbgle gl Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp
apgrga_j f_`gr_rq.
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4. RPM 4) Ppmhcar Ppmnmlclrq qf_jj dslb gknjckclr_rgml md rfc dmjjmugle
Rcamtcpw Aargmlq rm amlrglsc umpigle rmu_pbq clb_lecpcb dgqf qsptgt_j _lb
pcamtcpw gl rfc S_l Js_l Rgtcp B_qgl _lb apc_rc, k_glr_gl, mp gknpmtc f_`gr_r
dmp Cmjmp_bm Pgickgllmu _lb R_xmp`_ai Ssaicp rfpmsef rfc SJRRIP.

_. Fslbgle ugjj `c npmtgbcb rm rfc SJRRIP rfpmsef rfc N_rgml_j Fgqf _lb
Wgjbjgdc Fmslb_rgml (NFWF) ml _l glgrg_j mlc rgkc _lb _lls_j `_qgq.
Alls_j dslbgle ugjj `c qs`hcar rm _lls_j _bhsqrkclrq bcrcpkglcb `w rfc
Cmlqskcp Ppgac Ilbcv (CPI).

`. Fslbgle ugjj `c k_l_ecb _lb _bkglgqrcpcb `w rfc SJRIP Ppmep_k Oddgac
_aampbgle rm rfc rcpkq _lb amlbgrgmlq qcr dmprf gl _ amlrp_ar ugrf NFWF
ufgaf qf_jj amldmpk rm rfc m`jge_rgmlq md rfgq BO.

a. Tfc dmjjmugle Rcamtcpw Aargmlq qf_jj `c dslbcb (T_`jc 12).

T_`jc 12. Tfc dmjjmugle Rcamtcpw Aargmlq qf_jj `c gknjckclrcb `w rfc SJRRIP.

Fslbcb Rcamtcpw Aargml Olc-rgkc Cmqrq Alls_j Cmqrq

Ppmn_e_rc clb_lecpcb dgqf $40,600

Rckmtc lmll_rgtc qncagcq $50,361

Ppmrcar, k_l_ec _lb _sekclr dgqf
f_`gr_r

$153,045

Mmlgrmp dgqf f_`gr_r $103,463

P_prg_j dslbgle md dgqf n_qq_ec _r APS
Wcgp

$620,000

Cmlbsar kmlgrmpgle md He _lb Sc gl
clb_lecpcb dgqf mp rfcgp qsppme_rcq

$60,000

Cmlbsar qrsbgcq md He gl Cmjmp_bm
ngickgllmu

$600,000

Cmlrpg`src rmu_pbq SJRRIP qr_dd
`gmjmegqr rm amlbsar rfcqc _lb mrfcp
Rcamtcpw Aargmlq

$126,000

Cmlbsar _ N_t_hm D_k Tckncp_rspc
Mmbgdga_rgml Fc_qg`gjgrw Srsbw

$100,000 0

Tmr_j $1,320,000 $533,469

Rationale:  The Project Proponents, federal agencies, and the Service identified that the 
project poses direct and indirect adverse effects and injuries to Colorado pikeminnow 
and its critical habitat, razorback sucker and its critical habitat, and to a lesser extent, 
the cuckoo and the flycatcher, through Hg and Se deposition, nonnative species 
escapement and entrainment.  Colorado pikeminnow and razorback sucker are 
threatened with extinction due to the cumulative effects of environmental impacts that 
have resulted in habitat loss, proliferation of nonnative introduced fish, and other man-
induced disturbances.   
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Recognizing the long-term need for recovery, the federal agencies and Project 
Proponents have agreed to fund these substantial actions to help remove the adverse 
effects to the endangered species and their critical habitats including:   

Propagation of endangered fishes to offset of losses associated with the proposed 
action. 

Nonnative fish removal, combined with the Nonnative Species Escapement Prevention 
Plan (RPM 3), to alleviate adverse effects to endangered fishes and adverse 
modification of their critical habitats. 

Protection, management, and augmentation of fish habitat, including aquatic and 
floodplain habitats, to contribute towards the offset of losses to endangered fishes 
listed birds by increasing areas for their recovery. 

Monitoring of habitat is required to track implementation of the RPM and contribute 
scientific information to support adaptive management by the SJRRIP. Fish passage 
at APS Weir will allow endangered fish increased access of up to 18 miles of fish 
habitat, including portions of Colorado pikeminnow critical habitat. 

Monitoring of Hg and Se in endangered fish (or suitable surrogates) will be 
conducted by the Service every 5 years and is required to track implementation of the 
RPM and contribute scientific information to allow adaptive management by the 
SJRRIP. 

Conducting Hg Studies in Colorado pikeminnow to address uncertainty will assist the 
tracking of implementation of the RPM and contribute scientific information to 
support adaptive management by the SJRRIP. 

Funding a SJRRIP staff biologist will facilitate Hg and Se reviews, investigation, and 
monitoring, and contribute towards implementation of these and other Recovery 
Actions. 

Funding a Navajo Dam Temperature Modification Feasibility Study was an 
additional effort identified by federal agencies and Project Proponents. This could 
benefit the recovery of Colorado pikeminnow in the San Juan River by determining 
whether or not temperature modifications to the outflow from Navajo Dam would 
increase survival of larval Colorado pikeminnow downstream. 

The conservation needs of the Colorado pikeminnow and razorback sucker 
at this time are primarily associated with: 1) reduction of mercury and 
selenium loading to the San Juan River Basin; 2) reducing  the 
entrainment or impingement of larval, juvenile, and larger Colorado 
pikeminnow and razorback sucker into the APS cooling water intakes; 3) 
detection, prevention, and removal of nonnative species from the San 
Juan River; 4) increased access to endangered fish habitat above APS 
Weir; 5) improving fish habitat conditions for Colorado pikeminnow and 
razorback sucker to improve recruitment, growth, survival, and recovery.  
Additional measures funded through RPM 4 will result in scientific 
information necessary to track incidental takes, track sufficient progress 
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towards recovery, and allow for an adaptive management by the SJRRIP.  
The first four RPMs specifically address the Hg and Se threats identified 
in the Environmental Baseline and address the threats posed by the 
proposed action.  Implementation of these RPMs will minimize the effect 
of incidental take associated with the proposed action and increase the 
likelihood that Colorado Pikeminnow and Razorback Suckers will survive 
and the conditions of their habitat including attributes for migration, 
spawning, recruitment, growth, survival, and recovery will be improved.  
For these reasons, the Service finds that implementation of the RPMs 
described above is likely to avoid adverse effects to the Colorado 
pikeminnow and razorback sucker and their critical habitats in the San 
Juan River Basin.

5. RPM 5) OSMRE ugjj umpi ugrf USEPA _lb rfc Ppmhcar Ppmnmlclrq rm kglgkgxc
rfc cddcarq md rfc Ppmnmqcb Aargml ml Cmjmp_bm ngickgllmu, p_xmp`_ai qsaicp,
qmsrfucqrcpl ugjjmu djwa_rafcp, mp wcjjmu-`gjjcb asaimm, `w ammpbgl_rgle ugrf rfc
Scptgac gl bctcjmngle rfc _l_jwrga_j kcrfmbq _lb amlbsar _l _l_jwqgq md bsp_rgml,
k_elgrsbc, amlaclrp_rgml _lb amlrpg`srgml md bgqaf_pecq _qqmag_rcb ugrf NPDES
ncpkgrrgle _argmlq rf_r ugjj `c sqcb rm amlbsar ESA pctgcu npgmp rm bctcjmnkclr
md dsrspc USEPA-gqqscb NPDES ncpkgrq dmp rfc Ppmhcar.

_. Il bctcjmngle kcrfmbq rm ct_js_rc rfc nmrclrg_j dmp cddcarq md rfc dsrspc
NPDES ncpkgrq dmp rfc Ppmhcar, OSMRE ugjj ammpbgl_rc ugrf USEPA _lb rfc
Ppmhcar Ppmnmlclrq rm gbclrgdw fmu _t_gj_`jc u_rcp amjskl _lb dgqf rgqqsc He
_lb Sc b_r_, glajsbgle b_r_ amjjcarcb _q n_pr md rfc kmlgrmpgle npmep_k dslbcb
gl Cmlqcpt_rgml Mc_qspc 7, ugjj `c ct_js_rcb rm clqspc npmrcargml md jgqrcb
qncagcq _lb rfcgp qsgr_`jc f_`gr_rq.

`. OSMRE ugjj umpi ugrf USEPA _lb rfc Ppmhcar Ppmnmlclrq rm clqspc rf_r Sc
_lb He u_rcp amjskl b_r_ amjjcarcb nspqs_lr rm NPDES ncpkgr pcosgpckclrq
ugjj `c _l_jwxcb sqgle rcqr kcrfmbq rf_r _pc qsddgagclrjw qclqgrgtc rm cl_`jc
kc_qspckclr `cjmu rfc _nnjga_`jc u_rcp os_jgrw qr_lb_pbq mp _qqmag_rcb
pctgcu rfpcqfmjbq dmp nspnmqcq md ct_js_rgle pc_qml_`jc nmrclrg_j cddcarq _lb
qcrrgle u_rcp os_jgrw `_qcb cddjsclr jgkgr_rgmlq, gd pcosgpcb. Fmp cv_knjc, uc
ugjj pcosgpc sqc md kcrfmb 1631 mp _lw qgkgj_pjw qclqgrgtc kcrfmb rm amlbsar
He kmlgrmpgle slbcp rfc NPDES ncpkgrq.

a. Pclbgle amknjcrgml md rfc ammpbgl_rgml qrcnq gbclrgdgcb gl RPM 5._. _`mtc, asqrmk_pw ESA
pctgcu ugjj maasp dmp dsrspc npmnmqcb NPDES ncpkgr mp pclcu_j dmp rfc Ppmhcar.

6. RPM 6) FCPP Ppmhcar Ppmnmlclrq ugjj kglgkgxc nmrclrg_j r_icq md Cmjmp_bm
ngickgllmuq, p_xmp`_ai qsaicpq, djwa_rafcpq, mp asaimmq `w npmtgbgle _ Sngjj
Cmlrgleclaw Cmslrcpkc_qspcq Pj_l ufgaf _bbpcqqcq nmrclrg_j Aqf Pmlb F_gjspc
gkn_arq ml qsgr_`jc f_`gr_r.

_. Ajj lcacqq_pw cosgnkclr, rp_glgle, _lb k_rcpg_jq ugjj `c k_bc _t_gj_`jc dmp
ckcpeclaw pcqnmlqc rm _ nmrclrg_j Aqf Pmlb F_gjspc _q qmml _q dc_qg`jc.

`. A np_argac pcqnmlqc r_`jc rmn bpgjj ugrf _nnpmnpg_rc _srfmpgrgcq ugjj `c
amlbsarcb ctcpw 10 wc_pq dmp rfc bsp_rgml md rfc Ppmhcar.
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7. RPM 7) Ppmhcar Ppmnmlclrq ugjj kglgkgxc r_icq md djwa_rafcpq _lb asaimmq `w
amlbsargle qr_lb_pb npmrmamj qsptcwq ugrfgl rfc Dcnmqgrgml Apc_q _lb amlrpg`src
rm gknpmtcb pgn_pg_l mp djmmbnj_gl f_`gr_r amlbgrgmlq _jmle rfc S_l Js_l Rgtcp
B_qgl (_q gbclrgdgcb gl RPM 3 (d)) mp _q bcqapg`cb `w rfc Ppmhcar amlqcpt_rgml
kc_qspcq).

_. FCPP Ppmhcar Ppmnmlclrq ugjj amlbsar djwa_rafcp _lb asaimm npmrmamj qsptcwq
ugrfgl _r jc_qr 85 _apcq md rfc Dcnmqgrgml Apc_ dpmk 2016-2042 mp slrgj rfc
Ppmhcar ac_qcq mncp_rgml rm kmlgrmp rfc cddcarq md He _lb Sc bcnmqgrgml rm
djwa_rafcpq _lb asaimmq.

`. NMEP Ppmhcar Ppmnmlclrq ugjj amlbsar djwa_rafcp npmrmamj qsptcwq ugrfgl _r
jc_qr mlc mnrgk_j jma_rgml md qsgr_`jc djwa_rafcp f_`gr_r ugrfgl rfc N_t_hm
Mglc Lc_qc Apc_ bspgle rfc qnpgle kgep_rgml ncpgmb dpmk 2016-2042 mp slrgj
rfc Ppmhcar ac_qcq mncp_rgml rm kmlgrmp rfc nmrclrg_j cddcarq md lmgqc _lb
bgqrsp`_lac rm kgep_lr djwa_rafcpq.

a. RPM 8) OSMRE ugjj ammpbgl_rc rfc npmtgqgml md b_r_ _lb _l _lls_j pcnmpr rm
rfc Scptgac _r _ dpcosclaw rf_r gq qncagdga_jjw gbclrgdgcb `w rfc RPMq ml
gknjckclr_rgml md rfc npmnmqcb _argml, _lb rfcgp gknjckclrgle rcpkq _lb
amlbgrgmlq.

TERMS AND CONDITIONS

Il mpbcp rm `c cvcknr dpmk rfc npmfg`grgmlq md qcargml 9 md rfc ESA, rfc _eclagcq ksqr amknjw
ugrf rfc dmjjmugle rcpkq _lb amlbgrgmlq. Tfcqc rcpkq _lb amlbgrgmlq gknjckclr rfc Rc_qml_`jc
_lb Ppsbclr Mc_qspcq bcqapg`cb _`mtc _lb msrjglc pcosgpcb pcnmprgle _lb kmlgrmpgle
pcosgpckclrq. Tfcqc rcpkq _lb amlbgrgmlq _pc lml-bgqapcrgml_pw.

1. Tm gknjckclr RPM 1 (Fcbcp_j _eclagcq qf_jj sqc _jj _t_gj_`jc _srfmpgrgcq _lb _eclaw
bgqapcrgml rm pcbsac _rkmqnfcpga He bcnmqgrgml (_lb Sc jm_bgle) gl rfc S_l Js_l Rgtcp
B_qgl).

_. Fcbcp_j _argml _eclagcq qf_jj pctgcu rfcgp _srfmpgrgcq _lb bcrcpkglc ufcrfcp
rfcpc gq _eclaw bgqapcrgml rm pcbsac He bcnmqgrgml (mp Sc jm_bgle) rm rfc S_l Js_l
Rgtcp B_qgl;

`. Id rfcpc gq _eclaw bgqapcrgml slbcp cvgqrgle _srfmpgrgcq rm pcbsac He ugrfgl rfc
S_l Js_l Rgtcp B_qgl, rfcl ESA amlqsjr_rgml ugrf rfc Scptgac qf_jj `c glgrg_rcb;

a. Fmp Sc jm_bgle, BIA ugjj m`jge_rc dslbgle gl dgqa_j wc_p 2015 dmp rfc nspnmqcq md
_ R_xmp`_ai Ssaicp Scjclgsk Eddcarq qrsbw. Tfgq qrsbw gq cvncarcb rm _qqgqr ugrf
aj_pgdwgle uf_r jctcj md qcjclgsk a_sqcq _btcpqc gkn_arq rm p_xmp`_ai qsaicp gl
rfc S_l Js_l Rgtcp B_qgl.
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b. Tfc jc_b dcbcp_j _eclaw qf_jj pcnmpr ml _lw md rfcgp _eclaw pctgcuq _lb ESA
amlqsjr_rgml gltmjtgle He bcnmqgrgml rm rfc S_l Js_l Rgtcp B_qgl rf_r k_w
_btcpqcjw _ddcar Cmjmp_bm ngickgllmu mp rfcgp apgrga_j f_`gr_r npgmp rm rfc lcvr
OSMRE ncpkgr gqqs_lac, mp `w Oarm`cp 1, 2020, ufgafctcp amkcq dgpqr.

c. F_gjspc rm pcnmpr ugjj lmr `c amlqgbcpcb _ rpgeecp dmp pcglgrg_rgml _q gr gq _
k_lb_rmpw bsrw md dcbcp_j _eclagcq rm glqspc rf_r _lw _argml gr _srfmpgxcq, dslbq,
mp a_ppgcq msr, gq lmr jgicjw rm pcqsjr gl rfc bcqrpsargml mp _btcpqc kmbgdga_rgml md
apgrga_j f_`gr_r _lb rfcgp _argmlq ksqr `c k_glr_glcb slrgj _btcpqc kmbgdga_rgml md
apgrga_j f_`gr_r gq _jjctg_rcb.

2. Tm gknjckclr RPM 2 (Ppmhcar Ppmnmlclrq qf_jj kglgkgxc clrp_glkclr _lb gkngleckclr
jmqqcq md Cmjmp_bm ngickgllmu _lb p_xmp`_ai qsaicp rfpmsef kc_qspcq r_icl _r rfc
APS ammjgle u_rcp glr_icq _`mtc APS Wcgp).

_. Ppmhcar Ppmnmlclrq, gl amlqsjr_rgml ugrf rfc Scptgac, ugjj bctcjmn _ Pskngle
Pj_l rf_r ugjj gbclrgdw mnrgk_j rgkcq rm pcqrpgar nskngle, npmtgbcb rfc pcqrpgargmlq
_pc pc_qml_`jc _lb npsbclr _lb, rf_r ugjj kglgkgxc rfc clrp_glkclr glhspw md
clb_lecpcb dgqf j_pt_c; _lb, rf_r ugjj sqc qapcclgle rcaflmjmew rm kglgkgxc
glhspw rm clb_lecpcb dgqfcq

`. Ppmhcar Ppmnmlclrq ugjj gknjckclr rfc Pskngle Pj_l ugrfgl rum wc_pq md
gqqs_lac md _ Rcampb md Dcagqgml.

3. Tm gknjckclr RPM 3 (Fcbcp_j _eclagcq _lb Ppmhcar Ppmnmlclrq qf_jj bctcjmn _lb
gknjckclr _ Nmll_rgtc Sncagcq Eqa_nckclr Ppctclrgml Pj_l).

_. Fcbcp_j _eclagcq _lb Ppmhcar Ppmnmlclrq ugjj umpi ugrf mrfcpq rm bctcjmn _lb
gknjckclr _ Nmll_rgtc Sncagcq Eqa_nckclr Ppctclrgml Pj_l.

`. A pgqi k_l_eckclr _nnpm_af ugjj `c sqcb rm gbclrgdw, ct_js_rc, rpc_r, kmlgrmp,
_lb npctclr cvgqrgle mp lmtcj lmll_rgtc qncagcq gl Mmpe_l L_ic dpmk glt_bgle
rfc S_l Js_l Rgtcp

a. Tfc Ppmhcar Ppmnmlclrq ugjj amlrpg`src gldmpk_rgml rm rfc N_t_hm N_rgml
Dcn_prkclr md Fgqf _lb Wgjbjgdc dmp rfc amknpcfclqgtc gltclrmpw md lmll_rgtc
qncagcq rf_r maasp gl Mmpe_l L_ic rf_r k_w nmqc _ rfpc_r rm clb_lecpcb dgqfcq gl
rfc S_l Js_l Rgtcp. . Tfgq k_w glajsbc, `sr _pc lmr jgkgrcb, glt_qgtc nj_lrq,
gltcprc`p_rcq glajsbgle kmjjsqiq, _lb cqncag_jjw lmll_rgtc dgqf.

b. Ebsa_rgml_j k_rcpg_jq _lb rfc bctgac glqr_jjcb rm npctclr lmll_rgtc dgqf pcjc_qc
ugjj `c bctcjmncb _lb bcqgelcb `_qcb ml pgqi nmqcb `w rfc lmll_rgtc qncagcq
bcrcarcb, rfcgp jgdc fgqrmpgcq _lb _lw nmrclrg_j dmp rfmqc qncagcq rm rp_lqnmpr mp
bgqncpqc rfpmsef rfc FCPP d_agjgrgcq, rfc pgqiq md cqa_nckclr, _lb rfc
amlqcosclacq md qsaf cqa_nckclr rm clb_lecpcb dgqfcq gl rfc S_l Js_l Rgtcp.
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c. Wmpigle ugrf rfc dcbcp_j _eclagcq, rfc Ppmnmlclrq ugjj qcjcar _lb gknjckclr
rfmqc pc_qml_`jc _lb npsbclr cbsa_rgml_j kc_qspcq _lb bctgac bcqgel lcacqq_pw
rm amlr_gl, rpc_r, mp k_l_ec lmll_rgtc qncagcq rf_r nmqc rfc epc_rcqr pgqiq md
cqa_nckclr glrm rfc S_l Js_l Rgtcp _lb rm rfc clb_lecpcb dgqfcq mp rfcgp apgrga_j
f_`gr_r

d. Mmlgrmp rfc amlr_glkclr mp rpc_rkclr gknjckclrcb _lb pcnmpr ml lmll_rgtc
qncagcq gl Mmpe_l L_ic, rfcgp pgqiq md cqa_nckclr, _lb rfc kc_qspcq
gknjckclrcb rm amlr_gl mp rpc_r rfmqc pgqiq, _lb _lw cbsa_rgml_j _lb msrpc_af
cddmprq ugrfgl rfpcc wc_pq md gqqs_lac md _ Rcampb md Dcagqgml.

4. Tm gknjckclr RPM 4 (dslb gknjckclr_rgml md rfc dmjjmugle Rcamtcpw Aargmlq rm
amlrglsc umpigle rmu_pbq clb_lecpcb dgqf qsptgt_j _lb pcamtcpw gl rfc S_l Js_l Rgtcp
B_qgl, apc_rc, k_glr_gl, mp gknpmtc f_`gr_r dmp Cmjmp_bm Pgickgllmu _lb R_xmp`_ai
Ssaicp rfpmsef rfc SJRRIP).

_. Fslbgle ugjj `c npmtgbcb rm rfc SJRRIP rfpmsef rfc N_rgml_j Fgqf _lb Wgjbjgdc
Fmslb_rgml (NFWF) ml _l glgrg_j _lb rpg_lls_j `_qgq;

`. Fslbgle ugjj `c k_l_ecb _lb _bkglgqrcpcb `w rfc SJRIP Ppmep_k Oddgac
_aampbgle rm rfc rcpkq _lb amlbgrgmlq qcr dmprf gl _ amlrp_ar ugrf NFWF
amlqgqrclr ugrf rfc rcpkq _lb m`jge_rgmlq md rfgq BO;

a. Tfc Rcamtcpw Aargmlq gbclrgdgcb gl T_`jc 13 qf_jj `c gknjckclrcb bspgle rfc
npmnmqcb npmhcar (2016 rm 2041 mp dmp rfc jgdc md rfc npmhcar).

b. Tfc Scptgac _lb rfc SJRRIP qf_jj `c pcqnmlqg`jc dmp gknjckclr_rgml md _lw _lb
_jj Fslbcb Rcamtcpw Aargmlq _lb _lw _b_nrgtc k_l_eckclr lcacqq_pw rm
_nnpmnpg_rcjw amlrglsc rm clqspc rfc pcamtcpw md rfc clb_lecpcb dgqf. Il lm ctclr
qf_jj _lw _b_nrgtc k_l_eckclr `w rfc Scptgac mp rfc SJRRIP pcqsjr gl _lw
dsprfcp mp glapc_qcb dgl_lag_j m`jge_rgmlq rm rfc npmhcar npmnmlclrq rf_l _q
mrfcpugqc qcr dmprf gl rfgq BO.

5. Tm gknjckclr RPM 5 (Dctcjmn Et_js_rgml Mcrfmbq dmp dsrspc NPDES pctgcuq) USEPA
_lb OSMRE qf_jj amlqgbcp rfc dmjjmugle d_armpq:

_. USEPA ugjj amlqgbcp fmu rfc cddjsclr jgkgrq, gd _lw, _pc cvnpcqqcb gl rfc NPDES
ncpkgr _lb ct_js_rc ufcrfcp _ u_rcp amjskl rp_lqj_rgml rm _l clb_lecpcb dgqf
rgqqsc esgbcjglc amlaclrp_rgml gq _t_gj_`jc _r rfc rgkc md ncpkgr gqqs_lac. USEPA
ugjj amlqgbcp esgb_lac _lb qagclrgdga gldmpk_rgml _t_gj_`jc _r rfc rgkc md ncpkgr
gqqs_lac gl qcjcargle _l _nnpmnpg_rc kcrfmb dmp rp_lqj_rgle dgqf rgqqsc esgbcjglcq
rm u_rcp amjskl t_jscq sqcb rm ct_js_rc pc_qml_`jc nmrclrg_j cddcarq _lb a_jasj_rc
cddjsclr jgkgr_rgmlq gd lccbcb.
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`. Il ct_js_rgle nmrclrg_j cddcarq md NPDES bgqaf_pecq gl dsrspc ncpkgrrgle _argmlq
dmp rfc Ppmhcar, USEPA ugjj sqc rfc N_t_hm N_rgml�q dgqf rgqqsc apgrcpgml md
kcrfwjkcpaspw gl dgqf md 0.3 ke/ie ucr ucgefr _lb rfc USEPA (2014) bp_dr
dpcqfu_rcp qcjclgsk _k`gclr afpmlga u_rcp os_jgrw apgrcpgml dmp npmrcargml md
_os_rga jgdc md 15.2 ke/ie bpw ucgefr gl dgqf cee/mt_pgcq (mp u_rcp amjskl
cosgt_jclr), mp mrfcp _nnpmnpg_rc _lb qagclrgdga_jjw bcdclqg`jc t_jscq, dmp nspnmqcq
md ct_js_rgle rfc pcj_rgmlqfgn `cruccl u_rcp bgqaf_pecq _lb nmrclrg_j qncagcq
cddcarq. Aq lcacqq_pw rfcqc asppclr clb_lecpcb dgqf rgqqsc ct_js_rgml rfpcqfmjbq
k_w `c kmbgdgcb rm pcdjcar lcu gldmpk_rgml, kmlgrmpgle b_r_, _lb gl ammpbgl_rgml
ugrf rfc Scptgac.

a. USEPA ugjj, gl _qqmag_rgml ugrf dsrspc NPDES ncpkgrrgle _argmlq dmp rfc
Ppmhcar, npmtgbc _l _l_jwqgq md rfc bsp_rgml, k_elgrsbc, amlaclrp_rgml _lb
amlrpg`srgml md rfc djmuq gl rfc tgaglgrw bmulqrpc_k dpmk rfc NPDES ncpkgrrcb
bgqaf_pecq rm aj_pgdw rfc nmrclrg_j amlrpg`srgml md qsaf djmuq rm rfc mtcp_jj
gkn_arq dpmk He _lb Sc rm rfpc_rclcb _lb clb_lecpcb qncagcq _lb apgrga_j f_`gr_r
gl rfc npmhcar _pc_.

b. Id rfc dgqf rgqqsc esgbcjglc md He mp Sc gl rfc pcacgtgle u_rcp gq `cjmu _lb lmr
ajmqc rm rfc clb_lecpcb dgqf rgqqsc esgbcjglcq, bcnclbgle ml rfc n_prgasj_p d_arq,
rfc ncpkgrrgle _srfmpgrw k_w pc_qml_`jw amlajsbc rf_r rfc bgqaf_pec bmcq lmr
f_tc pc_qml_`jc nmrclrg_j, `sr rgcp 2 _lrgbcep_b_rgml npmtgqgmlq qfmsjb `c
amlqgbcpcb.

c. Id rfc pctgcu md _t_gj_`jc He _lb Sc b_r_ amjjcarcb gl rfc tgaglgrw bmulqrpc_k
dpmk rfc NPDES ncpkgrrcb bgqaf_pecq glbga_rcq rf_r ncpkgrrcb bgqaf_pecq a_sqc
mp amlrpg`src rm cvaccb_lacq md _nnjga_`jc u_rcp os_jgrw qr_lb_pbq, _q ct_js_rcb
`_qcb ml rfc `cqr _t_gj_`jc u_rcp amjskl, rp_lqj_rmp, _lb dgqf rgqqsc rfpcqfmjb
t_jscq, u_rcp os_jgrw `_qcb cddjsclr jgkgr_rgmlq ugjj `c glajsbcb gl rfc NPDES
ncpkgr.

d. NPDES ncpkgrq qf_jj amlr_gl _ qncag_j amlbgrgml pcosgpgle rfc ncpkgrrcc rm
kmlgrmp cddjsclrq dmp Sc _lb He sqgle _ qsddgagclrjw qclqgrgtc EPA-_nnpmtcb
kcrfmb. Tfc qcjcargml md _ qsddgagclrjw qclqgrgtc kcrfmb pcj_rcq kcrfmb
os_lrgr_rgml jctcjq rm rfc u_rcp amjskl apgrcpgml t_jsc. Id _ u_rcp amjskl
apgrcpgml mp _ u_rcp amjskl rp_lqj_rgml md _l clb_lecpcb dgqf rgqqsc esgbcjglc gq
lmr _t_gj_`jc rm _jjmu dmp qcjcargle _l _jrcpl_rc qsddgagclrjw qclqgrgtc kcrfmb, sqc
md rfc kmqr pcaclr _nnpmtcb tcpqgml md kcrfmb 1631, ufcpc dc_qg`jc, rm
af_p_arcpgxc cddjsclr bgqaf_pecq ugjj `c pcosgpcb. Tfc dpcosclaw md qsaf
kmlgrmpgle qf_jj `c os_prcpjw mp mlac ncp bgqaf_pec gl rfc a_qc md glrcpkgrrclr
bgqaf_pec dmp _ qsddgagclr ncpgmb md rgkc rm _aasp_rcjw _qqcqq rfc jmle-rcpk
amlaclrp_rgml jctcjq md Sc _lb He gl rfc cddjsclr pcesj_rcb slbcp rfc NPDES
ncpkgrq.
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6. Tm gknjckclr RPM 6 (Ppmtgbc Sngjj Cmlrgleclaw Cmslrcpkc_qspcq Pj_l dmp Aqf Pmlb
F_gjspc) rfc dcbcp_j _argml _eclagcq qf_jj:

_. Dgpcar Ppmhcar Ppmnmlclrq rm qs`kgr dmp pctgcu _lb _nnpmt_j. _ Sngjj Cmlrgleclaw
Cmslrcpkc_qspcq Pj_l ufgaf _bbpcqqcq nmrclrg_j Aqf Pmlb F_gjspc gkn_arq ml
qsgr_`jc f_`gr_r, glajsbgle nj_lq rm k_ic _t_gj_`jc _jj lcacqq_pw cosgnkclr,
rp_glgle;

`. Ppmknrjw qs`kgr rfc dgl_j _kclbcb Sngjj Cmlrgleclaw Cmslrcpkc_qspcq Pj_l rm
rfc dcbcp_j _argml _eclagcq _lb rfc Scptgac�q NMESFO

a. Dgpcar Ppmhcar Ppmnmlclrq rm amlbsar _l glgrg_j np_argac pcqnmlqc (r_`jc-rmn) bpgjj
ugrf _nnpmnpg_rc _srfmpgrgcq ugrfgl rcl wc_pq md gqqs_lac md _ pcampb md bcagqgml

7. Tm gknjckclr RPM 7 (Cmlbsar djwa_rafcp _lb asaimm npmrmamj qsptcwq) rfc dcbcp_j
_argml _eclagcq qf_jj pcosgpc djwa_rafcp _lb asaimm npmrmamj qsptcwq amlbsarcb `w rfc
Ppmhcar Ppmnmlclrq _q dmjjmuq:

_. Ajj djwa_rafcp _lb asaimm npmrmamj qsptcwq qf_jj `c amlbsarcb `w ncpqmlq gl
nmqqcqqgml md _ t_jgb Fcbcp_j Fgqf _lb Wgjbjgdc Pcpkgr (lmrc Fcbcp_j Fgqf _lb
Wgjbjgdc Pcpkgrq _pc mljw t_jgb ugrf nmqqcqqgml md _l _nnpmnpg_rc qr_rc _lb/mp
rpg`_j ncpkgr).

g. Aq _nnpmnpg_rc, f_tc _qqgelcb qr_dd mp amlrp_armpq qs`kgr _l _nnjga_rgml
dmp _ Fcbcp_j Fgqf _lb Wgjbjgdc Pcpkgr, N_rgtc Elb_lecpcb _lb
Tfpc_rclcb Sncagcq -Sagclrgdga Pspnmqcq, Elf_lackclr md Ppmn_e_rgml mp
Ssptgt_j Pcpkgrq (g.c., Rcamtcpw Pcpkgrq rf_r gq _t_gj_`jc mljglc _r
frrn://uuu.duq.emt/dmpkq/3-200-55.nbd) _q qmml _q nmqqg`jc rm glqspc
clmsef rgkc rm _jjmu dmp _rrclb_lac md djwa_rafcp _lb asaimm npmrmamj
qsptcw rp_glgle _lb _nnjga_rgml pctgcuq md kcrfmbq _lb cvncprgqc.

gg. Ajj djwa_rafcp _lb asaimm npmrmamj qsptcwq amlbsarcb ksqr npmtgbc _jj
b_r_ _lb pcnmprq _q pcosgpcb `w rfc Fcbcp_j Fgqf _lb Wgjbjgdc Pcpkgr.

`. Fcbcp_j _eclagcq qf_jj pcosgpc _nnpmnpg_rc Ppmhcar Ppmnmlclrq rm amlbsar
djwa_rafcp _lb asaimm npmrmamj qsptcwq ugrfgl _r jc_qr 85 _apcq md rfc Dcnmqgrgml
Apc_ dpmk 2016-2042 mp slrgj rfc Ppmhcar ac_qcq mncp_rgml rm kmlgrmp rfc cddcarq
md He _lb Sc bcnmqgrgml rm lcqrgle djwa_rafcpq _lb asaimmq.

g. Scjcargml md 85 _apcq md djwa_rafcp _lb asaimm npmrmamj qsptcw qgrcq a_l
`c bmlc amlqgbcpgle pgn_pg_l f_`gr_r os_jgrgcq ugrfgl qsgr_`jc f_`gr_r
bcqapg`cb `w AECOM (2014), j_lb mulcpqfgn, _lb mrfcp jce_j, np_arga_j,
mp jmegqrga d_armpq.

gg. Fjwa_rafcp _lb asaimm npmrmamj qsptcwq bmlc `w _lw mrfcpq (c.e., BIA,
BLM, NNDFW, Rcaj_k_rgml, cra.) gl nmqqcqqgml md _ t_jgb Fcbcp_j Fgqf
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_lb Wgjbjgdc Pcpkgr a_l `c qs`qrgrsrcb mp sqcb rm kccr rfc pcosgpckclr
dmp rfcqc qsptcwq, fmuctcp, pcqnmlqg`gjgrw dmp amknjcrgml md _jj npmrmamj
qsptcwq pcqrq ugrf dcbcp_j _argml _eclagcq _lb rfc Ppmhcar Ppmnmlclrq.

a. Fcbcp_j _eclagcq qf_jj pcosgpc _nnpmnpg_rc Ppmhcar Ppmnmlclrq rm amlbsar
npcqclac/_`qclac djwa_rafcp _lb asaimm qsptcwq ugrfgl _r jc_qr mlc mnrgk_j mp
qsgr_`jc f_`gr_r (AECOM 2014) ml rfc N_t_hm Mglc Lc_qc Apc_ bspgle rfc
qnpgle kgep_rgml ncpgmb rm kmlgrmp rfc nmrclrg_j cddcarq md lmgqc _lb bgqrsp`_lac
rm kgep_lr djwa_rafcpq dpmk 2016-2042 mp slrgj rfc Ppmhcar ac_qcq mncp_rgml.

g. Tfc qncagdga qsptcw bcqgel, jma_rgml, _lb ct_js_rgml md rfc b_r_ lcacqq_pw
rm os_lrgdw rfc nmrclrg_j cddcarq md lmgqc _lb bgqrsp`_lac rm kgep_lr
djwa_rafcpq ml rfc Pgl_`crc Mglc Lc_qc Apc_ k_w `c kmbgdgcb mtcp rgkc
`_qcb ml lcu gldmpk_rgml, qsaacqqdsj cddmprq, _lb mrfcp ckcpegle lccbq.

b. Sskk_pgcq md rfcqc djwa_rafcp _lb asaimm qsptcwq qf_jj `c npmtgbcb gl rfc
_lls_j pcnmprq rm rfc Scptgac bcqapg`cb gl RPM 9.

8. Tm gknjckclr RPM 8 (Rcnmprgle Rcosgpckclrq) rfc OSMRE qf_jj npcn_pc _lb qs`kgr _
pcnmpr qskk_pgxgle rfc qr_rsq md _jj RPMq, _lb rfc Tcpkq _lb Cmlbgrgmlq _lb _lw
_bbgrgml_j b_r_ mp pcjct_lr gldmpk_rgml rm rfc Scptgac�q NMESFO _lls_jjw, lm j_rcp rf_l
M_w 30 dmp rfc npctgmsq a_jclb_p wc_p�q _argtgrgcq.

_. Elqspc rf_r rfc Scptgac pcacgtcq cjcarpmlga amngcq md _jj pcnmprq _lb nj_lq pcj_rcb
rm gknjckclr_rgml md rfcqc RPMq _lb rcpkq _lb amlbgrgmlq, glajsbgle `sr lmr
jgkgrcb rm, rfc npmepcqq mp amknjcrgml md rfc Ppmhcar rf_r gbclrgdgcq _lw qgelgdga_lr
kmbgdga_rgmlq rm rfc npmnmqcb _argml; _lw _lrgagn_rcb msramkcq rm _ars_j
msramkcq; _lw _lrgagn_rcb jctcj md glagbclr_j r_ic mp _lw _ars_j m`qcpt_rgmlq mp
os_lrgdga_rgml md r_ic _qqmag_rcb ugrf rfc npmnmqcb _argml, _lw qskk_pgcq md
qncagcq kmlgrmpgle _lb npmrmamj qsptcwq, _ qskk_pw md rfc _lls_j cqrgk_rcb
_rkmqnfcpga ckgqqgmlq md He _lb Sc (_q qs`kgrrcb rm _lw dcbcp_j _eclaw mp
ns`jga_jjw _lb ugrf _lw amldgbclrg_j `sqglcqq gldmpk_rgml pckmtcb), _lw f_`gr_r
k_nngle _lb kmlgrmpgle, _lw pcjct_lr u_rcp os_jgrw kmlgrmpgle _qqmag_rcb ugrf
NPDES ncpkgrq _lb rf_r cvaccbq _lw ncpkgr jgkgrq, _lw Sngjj Cmlrgleclaw
Cmslrcpkc_qspc nj_lq mp bpgjjq amlbsarcb, _lb _lw pcjct_lr gldmpk_rgml _lb
qr_rsq md rfc Rcamtcpw Aargmlq r_icl.

`. Rcnmprq qfmsjb pcdcpclac rfc _nnpmnpg_rc amlqsjr_rgml lsk`cp: Cmlqsjr_rgml #
02ENNM00-2014-F-0064 _lb qfmsjb `c qclr rm rfc ck_gj _bbpcqq
lkcqdm@duq.emt (mp glbgtgbs_j ck_gj _bbpcqqcq _ddgpkcb rfpmsef bgqasqqgml) mp
`w k_gj rm rfc Scptgac�q Ncu Mcvgam Eamjmega_j Scptgacq Fgcjb Oddgac, Arrl: S_l
Js_l Rgtcp Rcamtcpw Iknjckclr_rgml Ppmep_k Oddgac, 2105 Oqsl_ Rm_b NE,
Aj`soscposc, Ncu Mcvgam 87113. (Alb lmrc rf_r rfc NMESFO ugjj pcjma_rc
ugrfgl 4 wc_pq).
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CONSERVATION RECOMMENDATIONS

Scargml 7(_)(1) md rfc ESA bgpcarq Fcbcp_j _eclagcq rm srgjgxc rfcgp _srfmpgrgcq rm dsprfcp rfc
nspnmqcq md rfc ESA `w a_ppwgle msr amlqcpt_rgml npmep_kq dmp rfc `clcdgr md clb_lecpcb _lb
rfpc_rclcb qncagcq. Cmlqcpt_rgml pcamkkclb_rgmlq _pc bgqapcrgml_pw _eclaw _argtgrgcq rm
kglgkgxc mp _tmgb _btcpqc cddcarq md _ npmnmqcb _argml ml jgqrcb qncagcq mp apgrga_j f_`gr_r, rm
fcjn gknjckclr pcamtcpw nj_lq, mp rm bctcjmn gldmpk_rgml. Tfc pcamkkclb_rgmlq npmtgbcb fcpc
pcj_rc mljw rm rfc npmnmqcb _argml _lb bm lmr lcacqq_pgjw pcnpcqclr amknjcrc dsjdgjjkclr md rfc
_eclaw'q qcargml 7(_)(1) pcqnmlqg`gjgrw dmp rfcqc qncagcq. Il mpbcp dmp rfc Scptgac rm `c icnr
gldmpkcb md _argmlq rf_r cgrfcp kglgkgxc mp _tmgb _btcpqc cddcarq mp rf_r `clcdgr jgqrcb qncagcq
_lb rfcgp f_`gr_rq; uc pcoscqr lmrgdga_rgml md rfc gknjckclr_rgml md rfc amlqcpt_rgml
pcamkkclb_rgmlq. Wc qseecqr rfc dmjjmugle amlqcpt_rgml pcamkkclb_rgmlq `c gknjckclrcb:

1. OSMRE amsjb umpi ugrf Bspc_s md Rcaj_k_rgml _lb mrfcp _eclagcq rm dsprfcp os_lrgdw
rfc cddcarq md amjb u_rcp pcjc_qcq _lb kglgkgxc amjb u_rcp gkn_arq rm Cmjmp_bm
Pgickgllmu _lb grq apgrga_j f_`gr_r gl rfc S_l Js_l Rgtcp.

2. USEPA amsjb umpi ugrf qr_rcq _lb rpg`cq rm bctcjmn _ Tmr_j M_vgksk D_gjw Lm_b mp
Mcpaspw Mglgkgx_rgml Pj_l dmp rfc S_l Js_l Rgtcp rf_r pcbsacq _jj glnsrq md He qm _q rm
npmrcar ngqagtmpmsq dgqf _lb ugjbjgdc.

3. BLM amsjb ct_js_rc rfc He ckgqqgml _lb bcnmqgrgml _qqmag_rcb ugrf dmqqgj dscj
cvrp_argml, _lb _lw mxmlc mp n_prgasj_rcq rf_r k_w _ddcar He bwl_kgaq gl rfc S_l Js_l
Rgtcp B_qgl;

4. USEPA amsjb bp_dr He _k`gclr dpcqfu_rcp u_rcp apgrcpgml esgbcjglcq rf_r glajsbc dgqf
rgqqsc esgbcjglcq rf_r npmrcar rmn jctcj npcb_rmpq _lb ugjbjgdc, n_prgasj_pjw dmp _lw
u_rcpqfcbq rf_r amlr_gl Cmjmp_bm ngickgllmu mp grq apgrga_j f_`gr_r.

5. BIA amsjb nmqr qgel_ec _lb npmtgbc cbsa_rgml_j k_rcpg_jq (sqgle qwk`mjq _lb _jj k_hmp
j_les_ecq sqcb gl rfc pcegml) rf_r _jcpr ncmnjc ufm kgefr bgqnmqc md _os_pgsk dgqf glrm
Mmpe_l L_ic _`msr rfc f_x_pbq qsaf bgqnmq_j umsjb nmqc rm l_rgtc dgqf _lb ugjbjgdc.

6. BIA, BLM _lb OSMRE qfmsjb pcnmpr _lw amjjcargml md Mcq_ Vcpbc a_arg ugrfgl rfc
_argml _pc_ rm rfc Scptgac.

7. BIA amsjb qsptcw nmnsj_rgmlq md Mcq_ Vcpbc a_arsq gl Cmjmp_bm ml rfc Urc Mmslr_gl
Urc Rcqcpt_rgml.

8. OSMRE, BIA, _lb BLM amsjb amlrglsc rm n_prgagn_rc gl rfc bctcjmnkclr, _nnpmt_j, _lb
k_l_eckclr md rfc Mcq_ Vcpbc C_arsq Cmlqcpt_rgml Apc_q.

9. Dcrcpkglc fmu u_rcp q_tgleq dpmk u_rcp amlqcpt_rgml _lb u_rcp sqc cddgagclaw
gknpmtckclrq mp u_rcp _aosgpcb rfpmsef nspaf_qc mp jc_qc a_l `c sqcb bgpcarjw dmp gl-
qrpc_k djmu _lb mrfcp bgpcar `clcdgrq rm rfc qncagcq.

10. Rcqc_paf rfc cddcarq _lb `clcdgrq md rsp`gbgrw _lb qsqnclbcb qcbgkclr ml Cmjmp_bm
ngickgllmu, p_xmp`_ai qsaicp, _lb rfcgp apgrga_j f_`gr_r rm gbclrgdw rfpcqfmjbq md
amlacpl.

11. Cmlbsar qrsbgcq md p_xmp`_ai qsaicp _lb Cmjmp_bm ngickgllmu bgcrq.
12. Rcbsac pgqiq md a_r_qrpmnfga f_x_pbmsq k_rcpg_j mp ncrpmjcsk qngjjq _q rfcw _pc jgicjw rm

pck_gl ctcl gd _lls_j pgqiq _pc jmu. H_x_pb _qqcqqkclrq, nmjjsrgml npctclrgml, _lb Apc_
Cmlrgleclaw Pj_lq qfmsjb `c bctcjmncb _lb pcdglcb mtcp rgkc rm _bbpcqq nmrclrg_j mgj
qngjjq _lb jc_iq md f_x_pbmsq k_rcpg_jq glrm rfc S_l Js_l Rgtcp B_qgl. Sngjj pcqnmlqc
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bpgjjq qncagdga rm rfc jgicjw f_x_pbq nmqcb rm apgrga_j f_`gr_rq gl rfc S_l Js_l Rgtcp qfmsjb
`c amlbsarcb.

13. Dctcjmn _ amlrgleclaw nj_l gl rfc ctclr md ugjbdgpc gl djwa_rafcp _lb asaimm f_`gr_r rf_r
umsjb pcbsac gkn_arq rm rfcqc jgqrcb qncagcq.

14. Tp_lqnj_lr M_lamq Mgji tcraf _lb Mcq_ Vcpbc a_arsq rm cqr_`jgqf lcu nmnsj_rgmlq.
15. Dctcjmn _lb gknjckclr _ nj_l rm jgkgr clapm_afkclr md ncpk_lclr bucjjgleq glrm _pc_q

rf_r amsjb `c djmmbcb ml rfc S_l Js_l Rgtcp.
16. Iknjckclr camqwqrck pcqrmp_rgml ml _ `pm_b u_rcpqfcb qa_jc.
17. Rcqc_paf p_xmp`_ai qsaicp npcb_rgml _lb amkncrgrgml pcj_rgmlqfgnq.
18. Tp_n Bpmul-fc_bcb amu`gpbq _lb amlrpmj dcp_j fmeq _q lccbcb.
19. M_l_ec jgtcqrmai ep_xgle rm _tmgb gkn_arq rm djwa_rafcpq, asaimmq _lb rfcgp f_`gr_rq.

Il mpbcp dmp rfc Scptgac rm `c icnr gldmpkcb md _argmlq kglgkgxgle mp _tmgbgle _btcpqc cddcarq mp
`clcdgrgle jgqrcb qncagcq mp rfcgp f_`gr_rq, uc pcoscqr lmrgdga_rgml md rfc gknjckclr_rgml md _lw
amlqcpt_rgml pcamkkclb_rgmlq.

REPORTING REQUIREMENTS 

Dmaskclr_rgml _lb pcnmprgle ml rfc gknjckclr_rgml md rfc RPMq _lb rcpkq _lb amlbgrgmlq ugjj
maasp ugrfgl 1 wc_p dmjjmugle rfc amknjcrgml md rfc Rcampb md Dcagqgml dmp rfc Ppmhcar _lb
_lls_jjw rfcpc_drcp dmp _ ncpgmb md sn rm ruclrw dgtc wc_pq mp slrgj rfc Ppmhcar ac_qcq mncp_rgml.
Tfc lc_pcqr Scptgac L_u Eldmpackclr Oddgac ksqr `c lmrgdgcb ugrfgl 24 fmspq gl upgrgle qfmsjb
_lw jgqrcb qncagcq `c dmslb bc_b, glhspcb, mp qgai. Nmrgdga_rgml ksqr glajsbc rfc b_rc, rgkc, _lb
jma_rgml md rfc a_pa_qq, a_sqc md glhspw mp bc_rf (gd ilmul), _lb _lw ncprglclr gldmpk_rgml. C_pc
qfmsjb `c r_icl gl f_lbjgle qgai mp glhspcb glbgtgbs_jq _lb gl rfc npcqcpt_rgml md qncagkclq gl
rfc `cqr nmqqg`jc qr_rc dmp j_rcp _l_jwqgq md a_sqc md bc_rf. Il amlhslargml ugrf rfc a_pc md qgai mp
glhspcb clb_lecpcb qncagcq mp npcqcpt_rgml md `gmjmega_j k_rcpg_jq dpmk _ bc_b _lgk_j, rfc dglbcp
f_q rfc pcqnmlqg`gjgrw rm clqspc rf_r ctgbclac _qqmag_rcb ugrf rfc qncagkcl gq lmr sllcacqq_pgjw
bgqrsp`cb. Id lcacqq_pw, rfc Scptgac ugjj npmtgbc _ npmrmamj dmp rfc f_lbjgle md bc_b mp glhspcb
jgqrcb _lgk_jq. Il rfc ctclr rf_r OSMRE qsqncarq rf_r _ jgqrcb qncagcq f_q `ccl r_icl gl tgmj_rgml
md Fcbcp_j, Sr_rc, mp jma_j j_u, _jj pcjct_lr gldmpk_rgml qfmsjb `c pcnmprcb gl upgrgle ugrfgl 24
fmspq rm rfc Scptgac�q Ncu Mcvgam L_u Eldmpackclr Oddgac (505) 883-7814 _lb/mp rfc Ncu
Mcvgam Eamjmega_j Scptgacq Fgcjb Oddgac (505) 346-2525.
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REINITIATION NOTICE

Tfgq amlajsbcq dmpk_j amlqsjr_rgml ml rfc Fmsp Cmplcpq Pmucp Pj_lr _lb N_t_hm Mglc Elcpew
Ppmhcar. Aq pcosgpcb `w 50 FR 402.16, pcglgrg_rgml md dmpk_j amlqsjr_rgml gq pcosgpcb ufcpc
bgqapcrgml_pw Fcbcp_j _eclaw gltmjtckclr mp amlrpmj mtcp rfc _argml f_q `ccl pcr_glcb (mp gq
_srfmpgxcb `w j_u) _lb gd: 1) rfc _kmslr mp cvrclr md glagbclr_j r_ic gq cvaccbcb (qcc qcargml ml
Akmslr mp Evrclr md T_ic), 2) lcu gldmpk_rgml pctc_jq cddcarq md rfc _eclaw _argml rf_r k_w
gkn_ar jgqrcb qncagcq mp apgrga_j f_`gr_r gl _ k_llcp mp rm _l cvrclr lmr amlqgbcpcb gl rfc BA mp
rfgq BO, 3) rfc _eclaw _argml gq qs`qcosclrjw kmbgdgcb gl _ k_llcp rf_r a_sqcq _l cddcar rm rfc
jgqrcb qncagcq mp apgrga_j f_`gr_r rf_r u_q lmr amlqgbcpcb gl rfgq mnglgml, 4) _ lcu qncagcq gq jgqrcb
mp apgrga_j f_`gr_r bcqgel_rcb rf_r k_w `c _ddcarcb `w rfc _argml, 5) gd rfc Ppmhcar Ppmnmlclrq cjcar
rm ac_qc rfc Ppmhcar, rfcw ugjj lmrgdw rfc Scptgac _q qmml _q nmqqg`jc, rfcw ugjj dslb Rcamtcpw
Aargmlq ncp rfc NFWF _epcckclr, _lb rfgq BO ugjj `camkc glt_jgb `w rfc clb md rfc lmrgdga_rgml
wc_p, _lb _ dgl_j pcnmpr ksqr `c qs`kgrrcb, _q pcosgpcb.

Il dsrspc amkkslga_rgmlq pce_pbgle rfgq npmhcar njc_qc pcdcp rm amlqsjr_rgml lsk`cp
02ENNM00-2014-F-0064. Id wms f_tc _lw oscqrgmlq mp umsjb jgic rm bgqasqq _lw n_pr md rfgq
BO, njc_qc amlr_ar D_tgb C_kn`cjj md kw qr_dd _r (505) 761-4745.
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